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5 Hidden in the “ undergrowth ” of most rolling mill plants 

eS & are plenty of units which, although unspectacular, 

Ay do their jobs day in, day out, with that consistent brand cs 
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The Silent Profession 


o read Sir Ewart Smith’s address to the 
Engineering Section of the British 
Association is to be astonished that we have 
so woefully neglected transport in Britain. 
His wide-ranging but penetrating review, 
with the revealing figure that at least a quarter 
of our national industrial effort goes on 
transport, prompts a number of unanswered 
questions. Are the Government to blame? 
Are statesmen and politicians alive to the 
critical importance of transport and com- 
munications? Are even engineers—who 
ought to know—aware of the significance of 
transport costs in the national production 
machine? Has the profession a responsi- 
bility, or should it remain silent and only 
express an opinion when requested? 
Presidential addresses are usually unexcep- 
tionable. They arouse no strong feelings, 
even supposing they manage to keep the 
listening audience awake. Sir Ewart’s is 
one of the exceptions. Without giving 
offence to contemporary leaders of transport 
(in the full text he takes care to point out 
that most of the present trouble stems from 
much earlier neglect), he aims his criticisms 
at us all—as citizens, as consumers, as 
electors, as engineers. He shows up our 
distorted sense of values and our blindness 
where we should show foresight. The 
transport situation must indeed be serious 
when a man of great experience in adminis- 
tration and engineering, who has no axe to 
grind nor bias arising out of his past or 
present occupation, finds such an overall 


inadequacy. 
How difficult it is to account for this 
neglect. In other comparable fields since 


the war we have shown initiative and bold- 
ness. In atomic energy, in electricity supply 
and elsewhere, we have devoted very large 
sums indeed to work which could not pay 
off for many years to come. And what a 
wonderful opportunity this small island 
presents for a well engineered transport 
system. It would be cynical, but not on that 
account untrue, to say that governments 
do not see efficient transport as directly 
essential as, say, heavy engineering products, 
in the battle for exports. Its importance is 
not immediately apparent. Neither political 
party, Conservative or Labour, has ever 
shown much understanding of the subject, 
though Mr. Harold Watkinson shows more 
evidence of an ability to get things done than 
most of his predecessors at the Ministry of 
Transport. The relationships between the 
Government and the transport authorities 
are only occasionally changed, as when the 
railways were nationalised after the war, 
and more recently when the Railway Execu- 





tive was abolished. Too often such changes 
are made in the heat of political conflict 
or even in moments of pique. Nor is the 
situation improved by the mixed State and 
free enterprise nature of British industry. 
A Conservative Government, especially, is 
instinctively against extension of State con- 
trol, but nothing short of a national plan for 
transport will make up for past folly today. 
Is a Conservative Government incapable of 
developing such a plan? 

Unfortunately, prophecies of coming disas- 
ter are never taken seriously in Britain. 
We are quite convinced that things never 
turn out as expected; that unforeseen 
factors enter, and in the end the resultant of 
the polygon of forces is of the right magnitude 
and in the right direction. It is sometimes 
suggested, jokingly, that sooner or later our 
cities will be jammed solid with traffic and 
transport on the road will be brought to a 
stop. Some unforeseen factor will almost 
certainly arise before that happens, but is it 
not possible that we are heading for an 
economic traffic jam? If transport already 
absorbs more than a quarter of the gross 
national product, the proportion is likely to 
become dangerously high in the future. As 
we try to keep abreast of competition abroad 
in the quality and price of our exported 
products, by better engineering and market- 
ing, there will be little hope of raising our 
standard of living if the cost of transport 
gets higher and higher. We have allowed 
London and Birmingham to grow into two 
of the most absurd conurbations in the 
world; places where a good deal more than 
a quarter of our efforts are frittered away on 
transport and communications. Yet one of 
the first things we do when money is to be 
spent on new trunk roads is to build one that 
will connect those two sprawling jam-packed 
centres, thereby encouraging industry and 
individuals to build more factories and more 
houses and pile on the agony. 

Sir Ewart’s non-political review of transport 
will do much to stir the nation into action. 
It should help to convince our non-technical 
administrators. But the engineering profes- 
sion as a whole is silent on these matters. 
The Royal Society tenders official advice to 
the Government on the rocket programme 
and the Royal Institute of British Architects 
frequently takes the lead in its field. The 
engineering institutions should likewise bring 
their cumulative experience and influence to 
the service of this most urgent cause. If 
they had already done so, Sir Ewart might 
now be examining transport on behalf of the 
Government, instead of examining the work- 
ings of the public health service. 
























































































Cover Picture.—Steel is still holding its own for 
the construction of heavy machine shops— 
especially for extensions to steelworks, which is 
the case in our cover picture. Maintenance costs 
need not be high if the steel is properly grit blasted 
or flame cleaned and then given a sprayed metal 
priming coat before painting. 


Plain Words 


I am not competent to discuss the whole of 
Sir James Gray’s presidential address to the 
British Association, because he is a zoologist 
and he talked about mankind and the study 
of man. But I must take issue with him 
over a certain point which he made in that 
address—“‘ our environment expands with 
almost every new major scientific discovery.” 
Apart from the fact that new major scientific 
discoveries are made at comparatively in- 
frequent intervals, our environment is 
influenced by them only very indirectly. 
What really expands our environment is the 
development of new and improved products 
by a whole host of men who have had a 
technical education, and by an occasional 
genius who, though lacking a formal technical 
education, has the mind to invent. 

Look, for example, at some of the things 
which have already expanded the environ- 
ment of man. There was little “ scientific 
discovery ” about the birth of the motor car. 
It was just honest-to-goodness engineering 
by men who had been brought up on loco- 
motives and other older forms of transport. 
George Stephenson was a mechanic who 
became a great engineer, and years later 
William Morris also thought of himself 
as a mechanic, but a mechanic who under- 
stood how to make cars for the millions. 
Marconi with radio, and Baird with tele- 
vision—these men visualised an engineering 
possibility and had the ability to translate 
it into practical terms. They were not 
scientists adding to man’s knowledge of his 
environment; they were engineers changing 
man’s environment. 

It is true, of course, that discoveries in 
atomic physics between the two World Wars 
have been quickly applied to military and 
peaceful purposes, but the results of major 
scientific discoveries are usually absorbed 
into the general stream of knowledge, not 
made to turn a wheel and develop power 
immediately. 

I feel it is essential to draw attention to 
this distinction between science and engi- 
neering. If the professor of zoology at 
Cambridge has not appreciated this point, 
what hope is there for the thousands of 
people whose annual reading of reports from 
the British Association is their only contact 
with the world of science and engineering? 
We are in danger of making Science the god 
of the 20th century, thinking that the workers 
in his temple are a race of Supermen. 
Science is a heritage which we can all claim. 
It is given to few men to make major scien- 
tific discoveries, but many of us can, and do, 
transform the environment of our fellows 
by applying a scientific background to the 
needs and wants of the world. 

CAPRICORN 
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Machine Tools 


A feature of the recovery from last year’s trade 
recession has been the comparatively sluggish 
performance of the mechanical engineering 
industry. This is not surprising since most of 
the trade of mechanical engineering companies 
is with private industry. The recovery until 
recently was most pronounced in consumer 
durable goods, the retail trade (which has been 
spending large sums of money on expansion and 
renovation) and the public utilities and public 
corporations (which have hardly been influenced 
by the recession at all). The latest figures of 
machine tool orders, although they relate only 
to May, suggest that private industry is beginning 
to invest on a larger scale in mechanical equip- 
ment. 

According to the figures put out by the 
Machine Tool Trades Association, new orders 
during May in the domestic market increased by 
over 20 per cent compared with April. The 
recovery in new export orders was of the order 
of 18 per cent, showing that the bulk of the 
improvement has occurred in the home market. 
The fact that May is the month after the budget 
may have swollen the figures to some extent, for 
many people expected some improvement in 
initial or investment allowances and postponed 
investment in new equipment in consequence 
until after the first week in April. The improve- 
ment in May is, however, a strong one, and it is 
not likely that belated ordering accounts for all 
of the increase. 

The recovery in the building industry has now 
been under way for some months, and industrial 
building is likely to go further ahead in the 
autumn and the winter. In consequence the 
improvement in machine tool orders in the late 
spring should be the beginning of a better trend 
throughout 1959 and the early months of 1960. 
The only factor likely to upset progress is the 
desire to put a curb on capital investment in the 
late autumn if inflationary influences become 
apparent. Despite the rise in interest rates in 
NewYork, which puts some pressure on rates in 
London, it does not seem likely that a monetary 
curb is likely to be put on spending on capital 
equipment during the rest of this year. 


Bankers Optimistic 


The annual report of the Bank for International 
Settlements (Basle) presents an optimistic picture 
for the West European manufacturing countries. 
The main points in the report are: (1) the 
European economy is now back on its feet and 
is a force to be reckoned with, (2) Europe has 
managed to avert economic consequences of 
the American trade recession, (3) Europe is no 
longer worried by balance of payments problems, 
(4) the present weakness of the United States 
dollar is to some extent the result of the growing 
strength of the now convertible European 
currencies. 


Space Talk 


Space research has been the subject of two 
important conferences held at Church House, 
Westminster. Both meetings were organised by 
the British Interplanetary Society. The First 
Commonwealth Spaceflight Symposium (27 to 
29 August) was opened by Sir Eric J. Harrison, 
K.C.V.O., High Commissioner for Australia, 
who welcomed the possibility of a more intensive 
use of the Woomera facilities for space research. 
Eleven of the 15 papers presented came from 
British aircraft and missile firms, and were 
critical of the limited British spaceflight pro- 
gramme announced recently by the Government. 
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Mean Business 


It was generally felt that we should not be satis. 
fied with measurements obtained with British 
instruments launched from United States vehicles, 
It would be folly if the inevitable entry of our 
engineering industry into the rapidly expanding 
field of astronautics was delayed much longer, 

Alternative designs for satellites to be launched 
from two-stage vehicles made up of the existing 
British rockets Black Knight and Blue Streak 
were advanced by de Havilland Propellers 
Limited and the Hawker Siddeley Group. A 
more ambitious proposal for a manned pyramid- 
shaped space vehicle was also made by repre- 
sentatives of Sir W. G. Armstrong Whitworth 
Aircraft Limited (members of the Hawker 
Siddeley Group). 

The economics of space research was also dis- 
cussed. If a more vigorous programme were 
approved by the Government, the amount of 
effort which could be devoted to it would be 
limited not by financial considerations but by 
the availability of the necessary scientific and 
engineering manpower. But it seemed likely 
that the aircraft industry would shortly have 
sufficient potential avaiable to spare for such a 
programme, particularly if it could be under- 
taken as a cooperative effort of the whole Com- 
monwealth. 

Cooperation on an even broader basis was 
emphasised at the Tenth International Astro- 
nautical Congress (31 August to 5 September), 
which was attended by over 500 people from all 
over the world. It was opened by the Minister 
of Supply, Mr. Aubrey Jones. About 80 tech- 
nical papers were read in parallel sessions. A 
colloquium of space law is being held at Lincoln’s 
Inn today, and will be attended by several US 
senators and members of the House of Repre- 
sentatives. The Congress will conclude with a 
dinner at the Dorchester Hotel tomorrow evening. 
Reports on the papers read at the congress will 
be published later. 


Plea for Positive Planning 


Speaking to the annual conference of the 
Chartered Surveyors at St. Andrews, Mr. 
J. A. Carpenter called for realisation of a positive 
attitude in town planning. To achieve this he 
thought that there was need to put into a single 
Act all the various provisions at present con- 
cerned with planning, and to streamline the 
administration of local planning authorities. 
He thought there was also scope for greater 
cooperation between local authorities, and 
greater coordination in framing and carrying 
out industrial policy. 


Oil One Hundred 


On 27 August, 1859, Edwin L. Drake struck oil 
at a depth of 694 ft, near Titusville in Penn- 
sylvania, and before long, with the aid of a 
pump, output was raised to 30 barrels a day. 
America had struck oil and proved that oil 
could be produced in volume by means of 
Artesian wells through rock. As always the 
credit for the achievement belongs to several 
people in different countries. Theoretical work 
had been carried out in Europe by the geologists, 
and after Drake struck, the development of oil 
fields and oil refining owed much to engineers 
in Belgium, Scotland, France, Russia and 
Germany. 

The early oil market was dominated by 
kerosine and in the last 100 years there has 
been both a shift of emphasis in the type of 
refined oil required and a big expansion in the 
range of products. The world oil industry now 











Sep 


prod 
and 
ara 
did 
cent 
and 
and 
latte 
tech 
has 


petr 
long 
the 

fore 
a fu 


In 

pro 
bei! 
the 
sch 
Fre 
et 

Fre 








September 4, 1959 ENGINEERING 


produces about 900 million metric tons a year 
and the United States no longer holds the 
paramount position in the industry which it 
did between the seventies and eighties of last 
century. In their turn, Russia, South America 
and the Middle East have offered a challenge 
and today the main source of supply is the 
latter area. The industry is still moving fast 
technically and even geologically. The Sahara 
has been opened up as a source of supply and 
a whole industry in its own right, that of 
petrochemicals, has been developed. The 
long-term outlook for oil is now tied up with 
the prospects for atomic energy, but for the 
foreseeable future oil’s place is assured both as 
a fuel and as a source of chemicals. 


Sales Groups in Italy 


In Italy small firms intending to sell their 
products on the European Common Market are 
being encouraged by the Government to group 
themselves into trading associations. This 
scheme follows the lines of Solframac (Société 
Francaise pour le Developpement des Entreprises 
et leur Adaptation au Marché Commun) in 
France. 


Less Marginal Coal 


The National Coal Board has revised downwards 
its estimate for the demand for coal over the next 
few years. It is now working on the assumption 
that the demand by 1965 will be between 200 
million tons and 215 million tons, compared 
with an original estimate of 240 million tons for 
that year. This change is likely to require the 
closure of between 35 and 70 pits before 1965 
and a reduction in the labour force of anything 
from 35,000 to 85,000. In addition there will be 
a closure of 170 pits over the next 5 years as 
part of the long-term closure programme, arising 
from exhaustion of seams and other technical 
reasons. A large part of the drop in output 
now planned will fall on opencast work. 

In the immediate future the National Coal 
Board plans to close 6 collieries as a result of 
the revision of the output target and partially to 
close 3 more. This means that in 1960 the 
output of deep mined coal will drop by 44 million 
tons and opencast output by 84 million tons. 
This should bring output down to the 200 million 
ton mark which the board wish to achieve over 
the next 5 years. It is also expected to make it 
unnecessary for the NCB to add significantly to 
coal stocks after the beginning of next year, 
except for seasonal variations. 

The change in plan will seriously affect the 
£400 million investment programme for the 
next 5 years, but since the plan also anticipates 
a 74 to 10 per cent increase in productivity over 
this period, the investment programme will not 
suffer in proportion to output. 


Loan for Manganese Deposits 


Earlier this summer the World Bank made a 
loan equal to $35 million to develop extensive 
high-grade manganese deposits in the Gabon 
Republic in French Equatorial Africa. This 
loan is to go towards financing equipment and 
services for mining operations, a 45 mile long 
cableway and a 180 mile railway connection to 
take the ore to the Atlantic port of Pointe Noire 
in the Congo Republic. 


China Fails to Leap 


The central committee of the Chinese Com- 
munist Party has announced that it will not be 
“entirely possible ’’ to fulfil the main industrial 
and agricultural production targets originally 
set for 1962, by the end of 1959. These new 
targets were set last year after the second five 
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year plan had been written off as unambitious. 
The new ones are now described, however, as 
** too high.” 

Instead of 375 million tons of grain for 1958 
there were only 250 million tons. Out of 
11 million tons of steel only eight were for 


. industrial use and both cotton production and 


coal have failed to provide the quantities of 
useful output set out in the “ great leap forward ” 
started at the beginning of 1959. It is also 
apparent that the wholesale reorganisation of 
the peasants into communes has been too 
ruthless and the pace is being slowed down. 

But the Chinese industrial effort remains a 
significant one and its success has been marred 
by the planners setting impossible targets. The 
top cadres of the Communist Party in China 
may be well aware of this. They may consider 
that the past rate of progress can be achieved 
by a series of fits and starts. The Chinese, like 
the Russians, may plan badly at times and they 
may misuse their manpower (of which they have 
ample), but the result is likely to be achieved in 
the end. 


Oil Fertilises Middle East 


The rapid recovery in oil production in the 
Middle East is likely to bring about the launching 
of large industrialisation programmes and 
extensive agrarian reforms according to a United 
Nations publication, Economic Developments in 
the Middle East, 1959-1959, obtainable from 
HMSO, price 9s. In the last two years, despite 
the world recession and the after-effects of the 
Suez crisis, industrialisation has gone ahead 
steadily in the Middle East, particularly in 
electric power construction and chemicals. 


Italians Paid Better than Britons? 


British banks are not the only ones to produce 
influential journals on economic problems. One 
of the most consistently interesting foreign ones 
is the Review of Economic Conditions in Italy, 
published by the Banco di Roma. The most 
recent issue contains a survey of Italian wage 
policy which comments very frankly on the 
policy of harmonisation of wages in a common 
market. 

At first, the writer states, the Common Market 
was seen as a means of getting rid of Italy’s 
surplus manpower through large-scale emigra- 
tion. A things have worked out however it has 
become clear that movement of labour is not 
going to be anything like free for a number of 
years. In Italy therefore the emphasis has been 
increasingly on opportunities of expanding pro- 
duction and putting the unemployed to work. 
One of the factors behind this change of view is 
a detailed comparison of Italian labour costs 
with those of the rest of the Six and of Britain. 

Under the Rome Treaty the Italians agreed to 
grant equal pay to men and women, and to main- 
tain the existing paid holidays. There is also an 
agreement which is in the protocol not in the 
main treaty to base rates of pay for overtime on 
those in force in France in 1956. In addition 
there are general directives on harmonising social 
charges. 

These several commitments have led to a 
thorough study of the working of the Italian 
social security system. From this it has been 
concluded that a complete harmonisation of 
social security charges is not necessary. In 
Italy high social charges go with low wages so 
that the actual cost of labour, obtained by putting 
the two together, is less there than in France or 
Belgium. There is also the not unimportant 
fact that Italian industry is largely run by small 
employers, many of whom are adept at evading 
social charges. 

In these conditions low wages and high social 
charges are the ideal. The article contains a 
table in which the cost of labour is calculated for 
trained workers in the electrical engineering 
industries of six countries. This gives the hourly 


Letters to the Editor 


USE OF REFRACTORIES 


Sir, We were interested in the extract from 
Mr. Frank Smith’s “On the Shelf,” in your 
issue of 21 August, which read: 

“ And talking of heat, a new aspect of it was 
presented to me the other day when I was asked 
for any information on the use of refractories 
for the surfacing of ICBM take-off platforms. 
Anybody know?” 

We are manufacturers of Ciment Fondu 
high-alumina cement and also Secar 250 white 
calcium-aluminate cement. Both these cements 
have been used with refractory aggregates to 
make “Refractory Concretes’’ which have 
been used for take-off platforms both in this 
country and the United States. 

On 5 June 1959, The Aeroplane and Astro- 
nautics published an article on ‘ Rocketdyne 
Looks Ahead.” In this article were given test 
results on the “ Fondu-Fyre ’” magic slab made 
with our Ciment Fondu and refractory aggregate. 
We attach a table showing the test results, from 
which it will be seen that over four months 
operational firing the “‘ Fondu-Fyre”’ slab gave 
ample evidence of its non-spalling properties. 


Table of Test Results 


Under Similar Conditions 








Four ler | 
Months ae 
‘on Magic Portland | Steel | Fire 
Firin Slab Cement | Pl: t Brick 
ad | Concrete _ _ 
| 
} 
Over 6,000 | Spalled | Spalled | Lasted | Broke up 
seconds out I tin over 9ft | through up under 
in two indepth | two firings first firing 
| spots | then blew | (approx. 
(approx: 60 sec) 
| 120 sec) 


Before Ciment Fondu was used they had poured 
ordinary concrete to a depth of about 35 ft 
and the first firing dug a hole in it about 13 ft 
deep. 

The Rocketdyne Company are more than 
pleased with the results of the ‘‘ Fondu-Fyre”’ slab 
and are compiling data with complete cement 
and aggregate specifications definitely naming 
Ciment Fondu to the Pentagon and the United 
States Engineers. 

Similarly, in this country, one installation 
consists of a composite pad of refractory concrete 
with a base of 6 in refractory concrete made with 
Ciment Fondu and crushed firebrick; this is 
topped with 6in of Secar 250 and Chamotte. 
The mix suggested for the latter being 1 vol. 
Secar 250 to 3 vols. Chamotte (7% in to dust). 

Lastly, as the result of trials at the Rocket 
Propulsion Establishment, Westcott, we under- 
stand that refractory concrete made with both 
Ciment Fondu and Secar 250 will most probably 
be used for certain future installations. You will 
appreciate, however, that we are not able to 
give precise details in this case. 

Yours faithfully, 
G. ENsor, 
General Sales Manager. 
Lafarge Aluminous Cement Company Limited, 
73 Brook Street, London, W1. 
27 August, 1959. 





rates in lire as follows: Belgium 628, Switzerland 
601, France, 585, Italy 517, Germany 482 and 
Britain 480. 

Before hurrying out to sign petitions urging 
the Government to join the Common Market, 
it is as well to remember that this calculation 
does not allow for the fact that British industry 
pays for the social services of its workers through 
taxation, not by additions to the weekly wage 
packet. In any case differences in labour costs 
are balanced by different levels of productivity. 
This point is taken by the writer of the article 
who concludes that in Italy the big effort over 
the next few years will go into increasing pro- 
duction. Harmonisation, so far as Italy is con- 
cerned, is out. 








































































New Plant and Equipment 





PLATING PLANT 
Flexibility 
of Sequences 


Te Efco-Udylite Cyclemaster return 
type hydraulically operated automatic 
electroplating plant is intended for most 
plating processes where flexibility of 
sequence and output is required. 

The plants are being produced in three 
basic lengths each of which can be 
supplied as a unit complete in itself or 
can incorporate any one of the standard 
extended process tank assemblies. The 
three sizes are 24ft, 36ft and 48 ft 
between transfer plates and the extended 
assemblies range from 12 ft to 27 ft in 
increments of 3 ft. In each case the 
process tank is of unit construction with 
welded partitions forming separate pro- 
cess compartments which, combined 
with a choice of three tank depths, gives 
a wide range of sizes. 

Rack dimensions may be from 12 in 
by 30 in to 16in by 42 in with loads up 
to 45lb. Machines can be designed to 
produce from 30 to 100 racks per hour 
and all are provided with variable time 
clocks for adjusting the time of immersion 
of the racks in the process tanks. The 


BELT SCRAPER 


Separately 
Sprung Blades 


A MULTIBLADE scraper for conveyor 

belts has been introduced which is 
said to combine good coverage with long 
life. It can be fitted to any type of 
conveyor framework. 

Each blade of the scraper is mounted 
on a separate spring steel bar which 
allows it to wear according to the 
amount of work done, independently of 
the. rate of wear of other blades. The 
blades are steel, from 5 to 6in wide, 
and have wear resistant rubber bonded 
on to their leading faces to a height of 
2 in. 

The blades are supported at right 
angles to the carrying surface of the 
belt by spring steel bars which run 
parallel to the centre line of the con- 
veyor, and are carried at the opposite 
end by a spring loaded torsion bar. 
Initial pressure is applied externally by 
this bar and local pressure is maintained 
by the spring of the individual bars. 

Two sets of blades may be ranged 
across the width of the conveyor by 


MASS 
SPECTROMETER 


Spark lonisation 


THe first production model of the MS7 

mass spectrometer has been com- 
pleted by Metropolitan-Vickers. The 
machine has been designed to measure 
minute impurities in solid substances 
using the spark erosion technique and 
the prototype was able to show the 
presence of traces down to 0-01 p.p.m. 
The whole mass range up to 240, 
covering all stable elements, can be 
recorded in a single exposure of a photo- 
graphic plate. 

The MS7 spectrometer is a double- 
focusing instrument in which positive 
ions, representative of the sample 
composition, are produced when a high- 
voltage spark is generated between two 
electrodes of the sample material placed 
close together in vacuum. After passing 
first through an electrostatic analyser 
and then through a magnetic analyser 
the ions are brought to focus according 
to their mass, but irrespective of their 
initial energy, as a series of lines on a 
photographic plate. To determine the 
impurities the plate is used as an 





machines are shop assembled for testing 
and can be delivered in that condition 
ready for installation. 

One of the claims for this range of 
plant is that it requires little floor space 
compared with machines of comparable 
output. It incorporates the company’s 
standard transfer system, and is largely 
built from standardised components 
and subassemblies. 

Types of plating for which they are 
said to be suitable include bright nickel 
and chromium, zinc cadmium and tin; 
they can also be :arranged for phos- 
phating. Electro-Chemical Engineering 
Company Limited, Sheerwater, Woking, 
Surrey. 





mounting the spring bars at a suitable 
pitch and by alternate bars of different 
lengths. By using this technique, the 
belt is virtually scraped twice at each 
pass. 

The tough rubber scraping edge and 
the steel blade wear down simultaneously 
and it is claimed that the wear rate of 
the rubber is less than for scrapers with 
steel edges or squeegee rubber strips. 
The scraper is mounted so that the 
blades trail from the cross shaft which 
prevents snagging by fasteners or torn 
edges of belting. Inner and outer blades 
are interchangeable and are simple to 
remove. Richard Sutcliffe Limited, 
Horbury, Wakefield, Yorkshire. 





integrating device, the concentration 
being estimated from the intensity of the 
lines on the exposed plate. Metropolitan- 
Vickers Electrical Company Limited, 
Trafford Park, Manchester 17. 





September 4, 1959 ENGINEERING 


FIXING TOOL 
For Narrow 
Sections 


A’ improved version of the Hilti fixing 

tool has been designed to enter 
narrow sections and to impart lower 
residual energy to the studs if misused. 

The DX100L is still a hand tool and 
can be used with or without cartridges 
to assist the force of the hammer. The 
method of propulsion remains as before, 
that is the hammer or cartridge drives a 
captive front plunger which forces the 
stud into steel or concrete, and ricochet 
effects are eliminated. The redesigned 
version has a smaller base plate that can 
be inserted in channels or recesses as 
narrow as }{ in and which also allows 
close fixing of saddles of all kinds. For 
work on flat faces a Neoprene extension 
base plate can be fitted. 

The new model has also had the front 
plunger elongated to allow accurate 
counter sinking to be carried out to a 
depth of }in when nailing battens or 
other soft materials to harder base 
materials. The plunger has also been 
increased in weight so that the maximum 
independent energy carried by the studs 
or nails has been reduced to a safer 


FILTER COLLECTOR 


High Product 
Recovery 


HE Mikro-Pulsaire bag filter collector 

unit has been introduced for the 
recovery of animal feeding stuffs after 
grinding. The recovery is said to be up 
to 99-99 per cent. 

The unit consists of a series of cylin- 
drical filters that are enclosed in a dust- 
tight housing. As air laden with dust 
from the grinders is injected into this 
housing, clean air is withdrawn from the 
inside of the filters. The feed dust is 
thus retained on the outside of the bags 
and the final ejection of the feed stuff 
is accomplished by a process of aero- 
dynamic valving. A high pressure jet of 
air is momentarily introduced through 
Venturis located above each air filter 
cylinder. This jet forces additional air 
through the jet pump process and pro- 
duces a reverse flow of air sufficient to 
blow away the feed retained on the filter 
cylinders. 

The jets are automatically controlled 
by a series of solenoid valves operated by 
an electrical timer which is adjustable to 


MAGNETIC TAPE 
RECORDER 


40 Hours Replay 


T° meet the need for an instrument 

able to record and replay sound for 
long periods Epsylon have designed their 
new Paraphone. It weighs 351b, is 
14in by 12in by 12 in overall, and will 
record or replay unattended for 40 hours 
without repeating. 

The Paraphone has a tape speed of 
3} in per sec, chosen to give a frequency 
response of 60 c/s to 6kc/s. The 54in 
diameter reels, each carrying 1,200 ft of 
tape, give 1 hour of recording per track; 
a two-track head on a cam assembly 
that can select 20 track positions for 
each head on a lin tape extends the 
recording capacity to 40 hours. A photo- 
electric cell actuates solenoids to change 
tape direction and move the heads to the 
next track. 

Push buttons give start, fast spooling 
in either direction, stop and an auto- 
start position that enables the machine to 
“fast-spool”’ to the correct end of a 
selected track, reverse and play back 
that track. 





value. The theoretical maximum resi- 
dual force now available for free flight 
is 18 lb-ft only, which is said to be less 
than one fortieth of the force generated 
by other fixing guns. Trained technical 
representatives are available from Ucan 
Development Limited, to test or survey 
fixing work on site without obligation. 
Special machinery has been developed 
to check resistance to pull-out of fixings 
on to brick, concrete or steel. Ucan 
Development Limited, 62 Hill Street, 
Richmond, Surrey. 


COMPRESSES 
> AIR SUPPLY 























MATERIAL DISCHARGE 


meet varied load requirements. The 
dust, when discharged from the filters, is 
passed through a rotary air lock valve 
which is kept at atmospheric pressure. 
The pressure differential across the 
filters is maintained at about 1-Sin 
water gauge. Pulverising Machinery 
Limited, 1 Dover Street, London, WI. 





All the electronic circuits are transistor- 
ised and power is supplied through a 
stabilising unit that gives 12 volts. The 
machine can be supplied for operation 
from a 28 volt direct current supply 
(for aircraft) or for any standard mains 
supply. Epsylon Industries Limited, 
Faggs Road, Feltham, Middlesex. 
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6th EUROPEAN 
MACHINE TOOL 
EXHIBITION 


Paris 12 to 21 September 


The sixth European Machine Tool Exhibition is to be held at the 
Palais du Centre National des Industries et des Techniques, in Paris. 
Preliminary lists show that there will be about 950 exhibitors in all, 
of whom 64 come from Great Britain. 

The exhibition is organised by the European Committee for Co- 
operation of the Machine Tool Industries, the duty falling on this 
occasion to the Syndicat des Constructeurs Francais de Machine-outils 


who have set up a general commissariat. 
member countries of the Committee. 


Exhibitors must be from 
The opening times for the public 


are from 9 a.m. to 6 p.m. each day including Sunday. 


NUMERICAL 
POSITIONER 


Tape or Manual 


NEW numerical positioner, 
fitted to an Atlantic 
been developed by Ferranti. 
The system employs the Ferranti 
diffraction grating method for setting 
the table and either Cartesian or polar 
coordinates can be used. A decimal 
counter is the positional recorder. When 
a new setting is indicated by dials or 
tape, a discriminator in the unit compares 
it with the existing position of the table 
and selects the direction in which it must 
move. 

Anelectricservo witha two-speed clutch 
gives fast approach and slow correction. 
The traversing speed can be chosen to 
equate the accuracy required with the 
time taken over the movement: a shorter 
time means a higher speed but reduced 
accuracy. At an approach speed of 
120 in per minute the position accuracy 
is to within 0-00025 in. 

The punched tape used for setting 
presents a block of information at each 
stage and is faster with single charac- 
ters. A standard five hole arrangement 


shown 
table, has 


JIG BORER 


Optical 
Measuring System 


TH Hydroptic 7A jig boring and 

milling machine is the most recent 
addition to a range of seven. Equipped 
with the DIR automatic coordinate 
repeating device it has an accuracy of 
0-0002 in. 

The 7A machine has a large capacity 
and is said to be exceptionally rigid. 
It has the same spindle head as the 
earlier 6A model, driven by an 8h.p 
motor. The measuring system is also 
the same having coordinate settings on 
Projection screens. Readings can be 
made to 0-0001 in and the guaranteed 
accuracy for displacements is 0-0002 in. 

An optical depth measuring device 
can be supplied if desired in place of the 
standard device which uses gauge blocks. 
It incorporates the same measuring 
means as are used for the table and 
spindle head settings, namely standard 
scale, screen and micrometer drum. 

‘Further, the machine can be fitted 
with the new DIR automatic repeating 
dey ice which includes electronic register- 
ing and is transistorised. Forty different 








is employed for each of the coordinates 
with start and finish codes for ensuring 
that the tape is in the co-rect position 
for each block. 

There is sufficient space on the 
tape for additional information such as 
tool approach speed, depth of penetra- 
tion and withdrawal. During an opera- 
tion the tape can be moved on to the 
next stage and the information stored 
until the operation is concluded, when 
a sequence switch can initiate the table 
movement. Alternatively, the coordinates 
can be set on the range of dials. In either 
case the datum can be chosen at either 
end of the table. Ferranti Limited, 
Hollinwood, Manchester. 





coordinates can be recorded on two 
interchangeable drum memories which 
can be detached and stored. 

The positioning of the table and 
spindle head is to within 0-00004 in 
and is controlled by photoelectric micro- 
scopes. Table feeds are adjustable 
steplessly up to 20 in per minute; four 
transverse milling speeds of the head 
saddle range from 14 to 74 in per minute. 
Société Génevoisé Limited, Newport 
Pagnall, Bucks. 








PROFILE MILL 


_ Designed for 
Continuous Control 


HE Contourmatic 
machine has been designed to 
work with the latest version of the 
Ferranti continuous tape control system. 
The new system uses reflected light 
from steel diffraction gratings instead of 
transmitted light from glass ones. 
Electric servo motors are replaced by 
hydraulic rams and servos giving greater 
power; transistors are used in the 
control equipment making a simpler, 
smaller and less costly system; and the 
tape speed has been reduced from 15 in 
to 3} in per minute, giving an enormous 
increase in machining time for a single 
length of tape. 

The Contourmatic has a spindle head 
traverse of 48in by 12in. The feed 
rate is 36 in per minute maximum and the 
spindle speeds are infinitely variable from 
200 to 4,500 r.p.m. The spindle quill has 
a vertical adjustment of 24 in, hand or 
auto, and the clearance from spindle nose 
to work table is from 4in to 6} in. 
Control can be either manual or auto- 
matic and is selected by a switch on the 


profile milling 


MAGNETIC CHUCK 


Enhanced 
Holding Power 


TH Eclipse Permanent Electro mag- 
netic chuck combines features of 
both permanent and electromagnets. 

The chuck operates on the principle 
that the highest possible efficiency of a 
permanent magnet is to be found before 
the circuit in which it is magnetised is 
broken, as it will then be operating at 
its full value of remanent magnetism. 

In construction the chuck has a num- 
ber of permanent magnets surrounded 
by coils which will magnetise them to 
saturation. The magnetising current is 
switched on by a push button after the 
work has been put in place so that both 
the holding magnets and the work are 
magnetised together. When the work 
piece is to be removed the current is 
reversed, which demagnetises both the 
chuck magnets and the work piece alike. 
This operation is also controlled by a 
push button. 

Magnetising current only flows when 
the buttons are depressed so that during 
machining the work is held by the 
permanent magnets alone. A failure of 


INSPECTION 


Direct 
Coordinate Check 


(CCoorpinates of machined workpieces 
can be checked to an accuracy of 
0-001 in on a new direct reading machine. 
An inspection probe with interchange- 
able tips is supported on a cantilever 
arm which is free to move the length of 
the work table; the area that can be 
scanned measures 24in by 15in. The 
probe can be raised or lowered to contact 
the surface with a maximum movement 
of 10in; at present this movement is 
not used to measure z coordinates, but the 
machine could be adapted for this as 
provision has been made for supporting 
the outer end of the arm. 

Measurements are made using the 
diffraction grating technique that Fer- 
ranti developed some while ago. Digital 
indication of the departure from a chosen 
datum is given. The datum can be set 
for each workpiece by inserting the 
probe in the datum hole and pressing 
the datum button; a reversing switch 
makes it possible for the datum to be at 
either end of the table. 

Chief claims for the machine are that 





control panel. A 3h.p. motor drives the 
spindle and a 74h.p. motor the hydraulic 
pump. The machine has an accuracy for 
positioning of 0-00025 in and for contin- 
uous profiling of 0-0005 in. 

The console measures 29 in wide by 
23 in deep by 44in high. The three 
drawers in the top row are the three 
control channels; internally they are 
identical. On the lower row is a refer- 
ence unit at the left and then spare 
reference and channel units. A_ red 
warning light indicates a fault or an 
overload which latter can be reset by a 
pushbutton; either brings the machine 
to a stop. High Precision Equipment 
Limited, Bletchley, Bucks. 





the power supply therefore will not 
release the workpiece. 

The workholding surface is made up 
by laminating pole-pieces and spacers of 
different thicknesses, thereby graduating 
the reluctance of the gaps; the relatively 
narrow pitching facilitates the holding 
of thin materials and by keeping the total 
reluctance of all gaps relatively high the 
magnetic throw ‘s greatly increased. 

The control equipment including the 
rectifiers can be supplied as a self- 
contained unit or mounted on a panel 
alongside other control gear. It is 
designed to make and break on the a.c. 
side. Only a short pulse of current 
is applied. The chuck is available in 
16 sizes ranging from 12 in by 24 in up to 
20 in by 40 in. James Neill and Company 
(Sheffield) Limited, Napier Street, Shef- 
field 11. 





it can cut the inspection time of a com- 
plicated workpiece by at least one third; 
that the actual coordinates are given; 
that it presents the minimum of operation 
fatigue; that it requires the minimum of 
setting up of the workpiece and that 
the price is low. Ferranti Limited, Hollin- 
wood, Manchester. 



























































































MOTORWAY 
CONSTRUCTION 
IN KENT 


The Maidstone bypass, which will be the first 
motorway in Kent, is divided into two sections 
by its connection with the Chatham-Maidstone 
road (A229). Work on the Eastern Section is 
now expected to be completed by the contract 
date of March 1960. 

Despite the wet summer of 1958 that held up 
excavation work, earthworks are now complete 
along the whole of the 54} mile length; the sub- 
base for the carriageway and the marginal strips 
are 70 per cent finished and about 13 miles of 
dual carriageway have been laid. Five of the 
eight bridges are also virtually complete. The 
contractors are Richard Costain Limited. 

_ The motorway has been designed to a max- 
imum gradient of 1 in 30, and the minimum 
radius permitted is 2,000 ft; the designed speed 
is 70m.p.h. The carriageways are 24 ft wide 
with a 12 in wide concrete marginal strip at the 
edges and are separated by a central reservation 
of 13 ft. On both sides of the motorway there 
will be an 8ft wide hard shoulder of stone 
construction that will be soiled and sown with 
grass. In general the side slopes of the cuttings 
and embankments are | in 14 where the road is 
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One of the elegant bridges typical of those along the Maidstone bypass. 


built in the Folkestone sands and 1 in 3 where 
it is in the Gault clay. The maximum depth of 
cutting is 35 ft and of the embankments about 
30 ft. 

In the Gault clay the construction depth is 
25 in but this has been reduced to 16in in the 
Folkestone sand. The road base is 8in of 
wet-mixed ragstone and the bituminous top is 
44 in thick, laid in two courses. Over 14 million 
cu. yd of spoil were excavated but 100,000 cu. yd 
of filling have had to be imported as the Gault 
clay was unsuitable for building embankments. 

The bridges are mainly built of precast pre- 


stressed concrete beams with a thin deck slab of re- 
inforced concrete; the piers are also of reinforced 
concrete. In two cases the precast beams are 
replaced by heavy reinforced slabs cast in situ. 
The consulting engineers for the principal 
bridges are Scott, Wilson and Kirkpatrick, but 
design of the project and the supervision of the 
work is the care of the county surveyor of Kent, 
now Mr. H. Bowdler, M.LC.E. Planting 
schemes are being prepared by the horticultural 
officer of the Ministry of Transport for approval 
by the Minister’s advisory committee on land- 
scaping trunk roads. 


MODIFYING OLD TRANSIT SHEDS FOR FASTER TRAFFIC 


Work recently carried out on three transit sheds 
of the Port of London Authority in the Royal 
Albert Dock (Nos. 16, 18 and 20) highlights some 
of the changes which have come about over the 
years in the transportation and shipment of cargo. 
These sheds were built in 1882 and their dimen- 
sions of 300 ft length, 120 ft width, in two spans 
of 60 ft and a height of 16 ft to eaves probably 
corresponded to the size of a ship’s berth at that 
time. Moreover, as road transport was not then 
used, the sheds were built with a rail track and 
canopied apron along one side to permit cargo 
to be brought right to the door by goods train. 
The rush of road traffic has changed these 
requirements; until recently lorries have had to 
use Open covered ways between the three sheds 
for off-loading but this access has become 
inadequate. Not only has the nature of the 
transport been changed but ships’ berths are 
now half as large again as they used to be and 
the volume of cargo being handled has greatly 
increased, making even the doors of the old sheds 
inadequate. In short, everything conspired to 
slow down the job of moving ships’ cargoes. 
To meet the new conditions it was decided to 
convert the existing three sheds into two with a 


covered way, 120ft wide, driven through the 
centre of the middle No. 18 shed but with the 
height to the eaves increased to 30 ft. The old 
covered ways were closed up and absorbed into 
the adjacent Nos. 16 and 20 sheds. Six large 
collapsible gates 48 ft wide have also replaced 
the old, smaller doors. The result is that the 
three out-of-date sheds have been transformed 
into two modern sheds, speeding up movement 
and capable of dealing with the many variations 
of present-day traffic. 

The original construction of the sheds was 
wrought iron roof trusses, purlins and plate 
girders. The stanchions were hollow cast iron 
rounds which were used as down pipes from the 
gutters. The external sheeting was fixed on 
timber framing and the covering throughout was 
18 gauge galvanised corrugated sheeting. The 
glazing was cast glass in iron astragals with zinc 
flashings. 

During reconstruction of the sheds opportunity 
was taken to refloor in concrete, and also resheet 
and reglaze. The sheeting for the sides of the 
sheds and also for the canopies was carried out 
in the same 18 gauge galvanised sheeting as 
previously, as experience has shown this material 








Three modified transit sheds in the Royal Albert Dock, London. 
of the centre shed has been raised to provide an unloading bay for lorries. 


The roof 





to stand up well to the rough treatment it receives 
from traffic and cranes. The roof was resheeted 
throughout with Rigidal aluminium sheeting 
and the glazing was replaced with patent glazing 
in wired cast glass in aluminium bars. The origi- 
nal gutters were cast iron and it was found that 
many of them could be re-used. All new gutter- 
ing was made to the same pattern. 

Additional aprons have been provided across 
the rail track for lorry access and the wider doors 
allow a greater number of gangs of dockers to 
handle goods simultaneously, while the extra 
height in the covered way allows for the operation 
of mobile cranes and also provides direct access 
to the dockside for lorries. 

It is of interest to note that almost all of the 
wrought iron was in excellent condition and, 
despite being dismantled and reerected, very few 
replacements had to be made. The new steel 
required to heighten the covered ways amounted 
to only 60 tons. These sheds have been in 
continuous operation for the past 77 years 
and show the flexibility of this construction. 

The work was carried out by Harland and 
Wolff Limited, to the instructions of the Chief 
Engineer of the Port of London Authority. 


—— 
he om 


—— 2 re. 
teennneem 


eT A ) 
‘ {s 
} 


A 

iy 
PARA 

_ > \ h ) 


; 


da} 


\ 





The new collapsible gates, 48 ft wide, that have replaced older smaller doors 
to permit access of mobile cranes and more gangs to work simultaneously. 
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NEW STYLE 
MULTISTOREY GARAGE 


Work has begun on a multistorey garage for 
Bristol that consists solely of a helical ramp 
rising at a constant rate of 1 in 30. The ramp 
has a width of 56 ft to permit parking at right 
angles on both sides and still leave a centre 
carriageway and manoeuvring width of 24 ft, 
sufficient for two-way traffic to and from the 
road. The site area is 32,000 sq. ft and the ramp 
will rise until six full circuits have been com- 
pleted. The gradient is so slight as to be un- 
noticeable, but the lift in each full circuit is just 
10 ft. 

Parking will be available for 600 cars. This 
will allow for a width of 8 ft for each vehicle 
and a clear 16 ft overall for length; the height 
available will be 10 ft less the construction depth 
of the ramp. These large bays will enable 
motorists to park with ease and the proposed 
open style of construction will give no less 
freedom to manouvre than is experienced in a 
covered car park It is estimated that the 
majority of motorists will take no more than 
4 minutes to drive in, park and lock their cars 
and return to the foyer by one of the lifts in 
a central tower. This speed of parking is 
achieved because there is an absence of car lifts 
and handling by attendents; neither have any 
turntables to be negotiated. 

The garage is being built for Lex Garages on 
a site of an old brewery that has frontages on 
Rupert Street and Levins Mead. The layout 
was devised by two Bristol consultants, Mr. 
E. N. Underwood and Mr. G. C. Mander. Con- 
tractors for the work will be Wm. Cowlin and Son, 
also of Bristol. Reinforced concrete piles are 
to be driven to a depth of 40 ft and the main 
framework and slab is also to be of reinforced 
concrete. Special attention has been given to 
the lighting of the carriageway and the individual 
car bays so that motorists will never have any 
difficulty in locating and retrieving their vehicles. 

A fully equipped service department and show 
rooms for both used and new cars will be 
established on the ground floor. There will 
also be waiting rooms and other facilities for 
customers. Esso petrols and oils will be on sale 
in the two forecourts. It is believed that this 
garage is the first of its kind to be built in this 
country. 


SCHIST CUTS PROGRESS 
IN MONT BLANC TUNNEL 


Brittle rock has slowed down progress on the 
Italian section of the Mont Blanc tunnel. The 
first 5,000 ft of the tunnel is located in a cal- 
careous schist before sound granite is reached 
and the miners at the working face have found 
that as the drills are withdrawn small pieces drop 
into the holes and prevent the dynamite charges 
from being inserted. The subsequent work of 
clearing the holes has prolonged the operation 
of placing the charges from 1 to 24 hours. 

Over and above this general difficulty the 
contractors have also had to contend with an 
underground stream and, at one point, such 
bad rock that the tunnel face collapsed. The 
accident severely damaged the drilling platform 
and made it unserviceable. Several weeks 
elapsed while the tunnel was lined and before 
drilling could be resumed. From the point of 
the collapse a pilot tunnel has been driven in 
the upper half of the tunnel section. The pilot 
tunnel is then opened up to half the size of the 
full tunnel section and the soffit reinforced 
with steel shuttering. 

The excavation of the lower half section is 
being completed from two tractor-mounted 
drilling platforms. It is expected that nearly 


500 yd will have to be driven in this piecemeal 
fashion before hard granite is reached. The 
tunnel will then be driven in full section from a 
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Universal Beams 
used with “ Plastic Design ”’ 


A new rod mill is being built for Arthur Lee 
and Sons Limited, Sheffield, makers of steel 
wire, strip and bar steel. The mill has a ground 
area of 79,000 sq. ft and has been designed by 
Development and Construction 
Limited. The steel frame of the building has 
been designed on the plastic theory and built 
with universal beams rolled by Dorman Long, 
who are also doing the erecting. 


West Pakistan 
Transport Improvements 


The railway system in Greater Karachi, Western 
Pakistan, is to be modernised at a cost of more 
than RslO million. The Karachi-Cantonment 
station is to be extended, marshalling yards are 
to be remodelled and the capacity increased, and 
mechanical signalling arrangements will be 
replaced by all-relay interlocking of the major 
yards at both Karachi City and Karachi- 
Cantonment. 

Extensive works are also in hand in Karachi’s 
port. The old berths and quay of the East 
Wharf are being reconstructed and new transit 
sheds, roads, railways and a yard built. The 
project will cost Rs150 million (£10 million) 
and about £5 million have been obtained from 
the International Bank. The contractors for the 
quay wall are Volker Aannaeming of Holland 
and the consulting engineers are Rendel, Palmer 
and Tritton of London. 

Over $1 million are being used to purchase 
cargo handling equipment, lighters and tugs 
under a triangular arrangement between Pakistan, 
Italy and the US. 

The Port of Karachi has increased in impor- 
tance since Partition, the annual handling cap- 
acity growing from 2 million tons in 1948 to 
4 million tons this year. The new works in 
hand will increase the capacity to well over 
5 million tons. 


New Pipeline 
in Assam 


A contract for 270 miles of 16 in diameter steel 
pipe for a new oil-line in Assam, north-east 
India, has been awarded to Stewarts and Lloyds 
Limited. The pipeline will connect oilfields in 
Upper Assam to a refinery near Gauhati that is 
expected to come on stream in 1961. A second 
refinery will be erected at Baraumi, Bihar State, 
and the pipeline will be extended to there, 
making a total length of 720 miles. The con- 
tract was placed by the Burmah Oil Company 
Limited of London. 


Research Reports 
from Lisbon 


A number of new publications have been issued 
by the Laboratério Nacional de Engenharia 
Civil at Lisbon. They include, in English, 
bound copies of the papers by the staff of the 
Laboratory presented to last year’s Large Dams 
Congress in New York. Apart from dams, 
other papers deal with timber preservation, 
design of reinforced concrete beams, and cement 





new four-tiered drilling jumbo that has been 
built to replace the one that was destroyed. 
Drilling equipment at the Italian end consists 
of Atlas Copco Tiger rock drills mounted on 
pusher legs; these drills are lightweight pneu- 
matic models delivering 3,000 blows a minute. 
Compressed air for the drills and other pneu- 
matic equipment in use in the tunnel and on the 
site camp is obtained from Atlas stationary 
compressors located in a central supply station 
just outside the tunnel entrance. 

Some details of the tunnel dimensions and 
location were given in ENGINEERING for 17 April, 
1959, page 495. 





specifications. Each publication contains a list 
of the papers issued by the laboratory to date; 
the last available is Mémoire No. 140. 


Nylon Cores 
for Prestressed Concrete 


Pvc-proofed nylon is being used for the flexible 
cores used in the manufacture of prestressed 
concrete beams. Concrete Limited, who make 
“* Bison ” products have found that the proofed 
nylon (weighing 16 oz per sq. yd) has a high 
resistance to the abrasion suffered when the 
core is withdrawn. Nylon is also resistant to 
the mould oil so does not break down even 
after the proofing has worn. 


Replacement of 
Old Lattice Girders 


The lattice girder bridge (built 1900) that carries 
the former Great Central line over the Midland 
at Nottingham is to be replaced. As the bridge 
deck is still in good condition this will be picked 
up on new girders, each 280 ft long, continuous 
over three spans of 110, 108 and 62ft. They 
will be carried partly on existing columns and 
partly on new concrete columns. 

The weight of steelwork removed will be 
about 600 tons and that of the new steel 450 tons. 


Steel Priming Coat 
Unharmful to Welds 


A new primer for steel that is claimed not to 
harm welds is called Cerrarc and is made by 
Cellon Limited of Kingston-upon-Thames, 
Surrey. 

The primer can be applied before welding so 
allowing steelwork to be grit blasted and then 
be given a protecting coat of the primer before 
fabrication. It is even claimed that, for some 
types of electrode, the presence of Cerrarc 
makes the slag more earily removed. After 
welding the primer can be re-applied over the 
heat-affected areas and the top protection coats 
painted on. 


Further Increase 
in Construction Work 


The value of construction work, including house 
building, carried out in Great Britain during the 
three months to June last was £481 million. 
This figure shows an increase over both the 
previous quarter and the same period last year. 
New work other than housing for Public 
Authorities increased by £15 million to £115 
million for the period. In the private sector of 
industry there was little change in the value of 
work done. There was, however, a substantial 
increase in repairs and maintenance, much of it 
domestic and probably caused by changes in 
housing legislation. 

Costs continued slightly below the 1958 level; 
the labour force was substantially unchanged 
from last year but there had been a movement 
of labour to housing work. 


Expanding Oil Installation 
at Teesport 


Major extensions to the ocean oil installation at 
Teesport on the south bank of the River Tees 
have been begun by Shell Mex and BP Limited. 
The storage capacity is to be doubled by the 
erection of new tanks, some of which are of 
nearly 12,000 tons capacity; the site is 24 acres 
of reclaimed land. An extra 4 miles of pipeline 
are to be laid, and a new pumphouse and boiler- 
house erected. Work is expected to be com- 
pleted by autumn 1960. 
The new works will help to make the River 
Tees one of the country’s largest importing 
centres for refined petroleum products, which are 
required by the expanding steel and chemical 
industries in and around Middlesbrough. 


























































































































































Companies in the News 


Tools and Ships 


The shipyard and engine works of John Brown 
and Company Limited at Clydebank continue 
to be fully employed. The modernisation of the 
west yard is almost complete, with two new 
berths for the building of large tankers. The 
fabricating shops have also been extended. The 
company’s chairman, Lord Aberconway, told 
shareholders in his annual report that although 
few orders for ships are being placed, the 
outlook was “reasonably favourable” in the 
types of vessels in which they specialise. He 
did not comment on the proposal to build 
further ‘‘ Queens,” stressing only that ‘* Clyde- 
bank, with its excellent facilities and trained 
personnel, is well placed to maintain a leading 
position in all the developments that are fore- 
seeable in the near future.” 

The other activities of the group had mixed 
fortunes. Nuclear power progressed, and its 
application was “‘ watched with interest but the 
company’s approach to this subject remains 
cautious.” John Brown Land Boilers had a 
busy year but the problem of keeping Whitecrook 
Works in full production was becoming more 
difficult. Much idle capacity remained in 
machine tools and Wickmans were affected but 
Lord Aberconway spoke of “ signs of a gradual 
increase in inquiries.”” On the whole the group’s 
performance in the engineers’ tool and machine 
tool trades reflected the general low level of 
demand (Webster and Bennett, Firth Brown 
Tools, S. N. Bridges). In other fields it is 
interesting to note that Constructors John Brown 
did well, achieving in particular an increased 
volume of work “on the assembly of control 
panels and installation of control systems.” 
The group as a whole did slightly better than 
last year, earning £3-°35 million before tax. 


Computer Mutual Help 


Some 86 delegates representing 48 major com- 
panies, organisations and universities in Britain 
and Europe attended a “‘ two-day mutual help 
Pegasus users’ conference,” held in London 
recently, the second to be organised by Ferranti 
Limited. Mr. C. C. Swann, of the sponsoring 
company, told the conference that magnetic 
tape was “ the up and coming medium for storing 
and processing information for computers.” 
Twenty-nine Pegasus computers have been sold 
since it was introduced in 1955. 


Kilted Caterpillar 


The official opening last week of the vast new 
factory of the Caterpillar Tractor Company was 
something very much out of the ordinary. The 
ceremonies extended over a whole week during 
which thousands of guests were shown over 
the 650,000 sq. ft of floor area, all under one 
roof. The site of 65 acres, located at Tannoch- 
side, just outside Glasgow, was chcsen for its 
proximity to Colvilles steel plant, the good 
supply of the right type of labour in the vicinity , 
and the excellent port facilities available in the 
Clyde and the Forth. These facilities are a vital 
factor in the company’s plans to export some 
75 per cent of the plant’s total output. The 
assumption that labour would be readily avail- 
able was proved to be correct when 24,000 
people applied for work. More than 7,500 have 
been interviewed and 1,700 recruited. The com- 
pany expect 2,000 to work there by the end of the 
year. 

The factory and its equipment are considered 
to be one of the most modern tractor plants in 
the world. It is based on two of the parent 
company’s plants in the United States where the 
consulting engineers were able to study the 
latest developments in layout and construction. 
One of the features is the excellence of the 
lighting arrangements, which provide between 
20 and 30 lumens per sq. ft depending on the 
precise requirements of the area concerned. 


120 


and Income Tax 


The electric lighting is switched on automatically 
when daylight falls below the specified level. 

Caterpillar’s decision to manufacture in 
Britain was doubtless influenced by the belief 
that there will in time be a united European 
market to supply. The progress the company 
have made since they started in 1904 has been 
astonishing, by almost any standards. Their 
stake in Europe is now substantial and will cer- 
tainly grow. So will Tannochside’s tractor 
exports to the Commonwealth. It is a new factor 
in the industry, and a sign of considerable expec- 
tations in a field where the potential still appears 
unlimited. The opening ceremony was con- 
ducted by Harman S. Eberhard, president of the 
parent company based on Peoria, Illinois. 

The chairman of Caterpillar Tractor Company 
Limited, Mr. W. J. McBrian, welcomed the 
guests. Many of them, on their first visit to 
Scotland, were treated to a cruise round the 
Kyles of Bute and a visit to the Edinburgh 
Tattoo. There are really no limits on American 
enterprise and zest: work on the site began in 
November, 1956; tooling up and the production 
of tractor parts was under way as soon as the 
roof was up in July, 1957. By July last year 
construction was so far advanced that assembly 
of actual tractors could begin. 


Technical Advisers 


The directors of Courtaulds Limited indicate in 
their report for the year ended 31 March 1959 
that the group’s subsidiary Courtaulds Technical 
Services, which was formed to make available 
the resources of Courtaulds Engineering Division 
to organisations outside the group has made good 
progress. Its assignments include the design 
and construction supervision of a large research 
laboratory at Latham Park, Lancashire, for 
Pilkington Brothers and a school of chemistry 
at the University of Bristol, each project costing 
well over £1 million. The board are confident 
that “a great demand for the kind of com- 
prehensive service that can be offered through 
CTS ” exists both at home and overseas. 


Vending Blending 


Two very large companies have joined forces to 
produce a remarkably small one. The Hawker 
Siddeley Group Limited and J. Lyons and 
Company Limited have formed a new company 
called Primapax Limited ‘‘ to operate, sell and 
hire’ vending machines. Its capital will be 
£20,000 jointly owned by the two giants. Each 
will supply two directors, soon to be appointed. 
Hawker will manufacture the machines at the 
Gloucester Equipment Company’s factory. Lyons 
will supply a fair market, enough perhaps to 
prime a pump in a field where many have tended 
to run dry. 

Primapax plan to market several revolutionary 
types of automatic vending machines containing 
food, cigarettes and other goods, for installation 
in factories, offices and other indoor sites. Food 
products will not be limited to the Lyons range. 
Initially they will operate in the London area 
only, to be expanded later to other areas. 
Commenting on the link-up the companies 
expressed their belief that ‘* their long experience 
in engineering and food merchandising would 
make them ideal partners in developing auto- 
matic vending in Britain.” 


Nucleonic Pointers 


The growth in world demand for systems 
engineering continues and the pace tends to 
quicken even when practically all else slows 
down. Elliott Nucleonics Limited, a subsidiary 
of the Elliott-Automation group of companies, 
staged an exhibition recently of the new range 
of nuclear instruments and control equipment 
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they have developed. There was no sign there 
of the cautious attitude displayed by several of 
the large companies involved in major nuclear 
contracts. Health monitoring equipment was 
featured and the nuclear power station simulator 
they have built for the Berkeley power siation 
was on show. 

Details of the company’s current projects 
are given in a brochure published for the occasion, 
together with particulars of the service they offer 
and information on the personalities in the 
company. 


More Kicks than Ha’pence 


Manufacturing and selling computers, together 
with the considerable research effort this involves, 
is fast becoming an unprofitable gamble. Dur- 
ing the war and the subsequent years of re- 
armament the Government released public funds 
in the form of research contracts. This has been 
substantially curtailed, to a point where many 
firms, however large, are considering some 
measure of retrenchment. One of these, Ferranti 
Limited—who are probably the most successful 
commercially in the computer field—have spent 
£500,000 of their own funds in the past eight 
years with little hope of recovery. Expenditure 
on such a scale, and it will have to be much 
higher if Government assistance is curtailed 
further, cannot lightly be sanctioned while the 
market remains as uncertain as it is at present. 

The main obstacle to increased sales is the very 
low growth in industry’s awareness of the savings 
which can be effected through the use of com- 
puters. The control systems developed by 
Ferranti for their own requirements can pay for 
themselves in a few years. For example, an 
automatic inspection machine reduces skilled 
time requirements by 40 per cent. The annual 
saving is of the order of £400, making it possible 
to write off a machine costing £2,000 over five 
years or less. In most applications a return of 
20 per cent in capital can be earned without 
difficulty. 

Selling is often a protracted business, which 
can take over a year (18 months is the average 
for a large machine). It is relatively easy to sell 
to those who are knowledgeable and are con- 
cerned with the operation of the machine but 
very difficult to those who are in a position to 
authorise the purchase. But it is never easy to 
sell technical progress to industry, especially in 
times of falling profits. 


Graven Imagery 


The author of ‘‘ Murder in the Cathedral ’”’ and 
“The Waste Land” will doubtless have been 
intrigued by what he did and saw in Sheffield 
earlier this summer Mr. T. S. Eliot, O.M., 
followed his official opening of the new Sheffield 
University Library by a visit to the Imperial Steel 
Works of Edgar Allen and Company. He was 
the guest of the chairman, Mr. W. H. Higgin- 
botham, and his co-directors who showed him 
the company’s main activities—the manufacture 
of steel and tools, cement making equipment, 
permanent magnets, steel castings and track- 
work. No comment of Mr. Eliot’s has been 
recorded, but it may well be that this brief, 
intimate contact with heavy industry will prompt 
a new metaphor or even suggest a background 
for a play. 

The Edgar Allen News, the company’s journal 
celebrated its fortieth year of continuous produc- 
tion on 1 July. That month’s issue contained a 
brief history of the publication, which stands 
out among house technical publications for the 
quality of its contributions to knowledge in the 
field of special steels. Other news from Edgar 
Allen concerns individuals. Mr. L. E. Gardner, 
chief chemist at the Imperial Steel Works, has 
left on a six-month visit to the cement plant at 
Doroud of the Seven-Year-Plan Organisation 
of Iran, the company having supplied most of the 
equipment. An old servant has died: Mr. W. 
Rodgers, progress officer at the steel foundry, 
who joined Edgar Allen in 1910. 
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Fast Rate of Climb 


Professor M. J. Lighthill has been appointed 
director of the Royal Aircraft Establishment at 
Farnborough at the age of 34. His promotion 
at Manchester University where, he has been 
Beyer Professor of Applied Mathematics, was 
exceedingly rapid. He progressed from assistant 
lecturer to professor in three years. He was 
elected a Fellow of the Royal Society at 29. 

His appointment is noteworthy for another 
reason besides his youth. Although his name is 
associated with work on fast moving fluids and 
hence on gas turbines his interests have been 
exceedingly wide. He has made contributions 
to pure mathematics, to the problem of the 
stability of planets with molten interiors and to 
traffic jams. He therefore goes to Farnborough 
with a specialist’s experience, reinforced with 
wider interests, to take over an organisation 
which already has a reputation as a centre of 
long-term scientific research. 


Telephones on Base Load 


The half-yearly telephone bill, with its peremp- 
tory demand to pay in seven days, is a repeated 
source of alarm and marital friction. The ever- 
increasing total is a constant target for theoretical 
economy which rarely gets put into practice. 

There are signs that the cheap rate hours being 
extended from 6 p.m. to 6 a.m. and after 2 p.m. 
on Sundays has had its effect. Trunk calls have 
risen by 12 per cent and it is most likely that 
the increase has gone on private, not on public 
or company, lines. Even full rates, however, 
have increased significantly. They rose by 10 per 
cent over the same period, which indicates a 
more intensive use of telephones, a subject on 
which the Post Office have already expressed their 
views. They consider that there is scope for more 
use of existing telephones, never mind a demand 
for more instruments. 


Smattering of Russian 


The technical advances taking place in the Soviet 
Union have made that country an important 
source of scientific knowledge. A very large 
quantity of Russian technical and scientific litera- 
ture is published, but the language difficulty, and 
the acute shortage of able technical translators, 
make it difficult for British engineers and 
scientists to follow this work. 

The University of Birmingham’s decision to 
hold an intensive residential course entitled 
“Russian for Scientists’? is therefore timely. 
The course will be held in the Chancellor’s Hall, 
Edgbaston, on 14 to 26 September. There will 
be a beginners’ course of general scientific 
Russian and advanced courses of specialised 
scientific Russian for mathematicians and physic- 
ists, biologists, chemists and electrical engineers. 
The cost of the course will be £25 for residents 
and £15 for non-residents. 


Safe Bet 


The announcement that the Mobil Oil Company’s 
oil refinery at Coryton has achieved the record 
of operating for the equivalent of 1,000,000 man- 
hours without an accident to operatives is a 
good example of the value of some sort of 
device to keep a works safety-conscious. At 
Coryton a special effort has been made to make 
the unit a safe place to work in and since it 
was opened in 1953 it has had an exceedingly 
good safety record. 

One of the methods used to keep everyone 
safety-conscious has been to take part in an 
annual contest which is held between all the 
affiliated European refineries of the Mobil 
International Group. In this year’s contest 
Coryton missed first place by a fraction of a 
point. 


This spirit of emulation is becoming increasingly 
popular in promoting safety consciousness. The 
steel industry has what is in effect a competitive 


Scheme whereby a works can compare its safety 


performance against area and national rating, 
thanks to the rapid processing of accident data 
on a central punched card unit. This certainly 
seems one way of keeping safety matters in 
front of people. No doubt someone will soon be 
calling the odds between different concerns. 
The human taste for gambling has been enlisted 
to encourage saving—why not safety too? 
Accidents like fires occur occasionally and quickly 
but it requires a high level of preparedness to 
deal with the threat of them. 


Three Steps to Management 


A recent issue of Training (No. 36, July, 1959) 
issued by the British Iron and Steel Federation 
has an article on an experiment organised by the 
Federation’s Scottish area training committee 
and the department of industrial administration 
of the Royal College of Science and Technology 
in Glasgow. The author is Mr. W. McC. 
Williams, training officer at Colvilles Limited. 

The experiment was in 3 parts. In the first, 
some of the college staff spent part of their 1958 
summer vacation in industry alongside managers 
practising those techniques which the particular 
staff member was teaching. At the second stage, 
foremen and junior managers were nominated to 
selected residential management courses, those 
chosen being men who could give as well as 
take. At stage three, the experience gained 
under one and two was reviewed and recom- 
mendations made to the federated companies in 
the Clydeside area. 

Conclusions from the scheme were that the 
college could teach management principles and 
techniques better than the companies, that the 
Royal College’s residential training courses 
should be recommended to the steel industry 
locally, and that companies should concentrate 
on their own specific management problems in 
their teaching, leaving general problems and 
wider issues to the professional teaching staff of 
the Royal College. 


Two Points of the Law 


The new Town and Country Planning Act, 1959, 
came into operation on 16 August. From the 
public’s point of view there are two main points 
of principle inserted in the new legislation. The 
first is that payment of compensation for land 
acquired by public authorities compulsorily 
must be made at market values. These will 
take into account the development proposed 
by the acquiring authority and also any other 
development for which planning permission 
might have been given if the land had not 
been compulsorily taken over. 

The second point is that every application for 
planning permission will now have to be accom- 
panied by a certificate to show either that the 
applicant is the owner of the land concerned or 
that he has given the requisite notice of the 
application. The object of this is to give 
people time to make representations to the plan- 
ning authority if proposals to develop their land 
are being put forward. 


Forty-Hour Fashion 


The forty-hour week is the fashionable issue for 
the trade unions this year. With the cost of 
living index almost stationary, the unions are 
without ready-to-hand statistics to show that 
there should be an annual increase in wages. 
Not unexpectedly, the matter has cropped up 


The Human Element 


on the TUC agenda for congress at Blackpool 
this year. There are several resolutions calling 
upon the TUC to take action on the issue. 

The TUC is likely to approach the issue with 
some caution. Several of the big unions come 
to Blackpool with the matter already passed for 
action to their own executives, and the inter- 
vention of the TUC would not be unduly 
welcome. The miners, railwaymen, transport 
and general workers, among others, have come 
down officially in favour of the forty-hour week 
this year, and the miners and railwaymen have 
tried to cooperate on the issue with little success 
so far. The engineering operatives have put the 
hours issue after higher wages. 

It is not likely that the TUC will do very 
much about it except talk tactics and timing 
behind the scenes. The unions are jealous of 
their bargaining powers and an_ industry-by- 
industry approach to the question is most 
likely—with one or two temporary alliances 
between unions to aid the matter forward. 


Mobile Nordic Workers 


One of the achievements of the European Coal 
and Steel Community has been to make labour 
mobile, at least on paper, between member 
countries. Barriers to the movement of labour 
in Western Europe are breaking down. 

In Scandinavia, this Nordic common labour 
market has been in operation since | July 1954. 
Even before that, since 1943 in fact, Nordic 
labour has been allowed into Sweden without 
a working permit. Over the years 1948 to 1957, 
the number of Finns, Norwegians and Danes 
working in Sweden went up from 46,000 to 
86,000. 

There is a tradition of ease of transition over 
frontiers among Scandinavians. It is, never- 
theless, a feature of the latest experience, say 
since the war, that the flow of workers has been 
much easier lower down the scale. For people 
in public service and in specialised academic 
positions movement has been more restricted, 
partly because naturalisation papers in these 
cases have usually to be taken out. To some 
extent this is understandable because such people 
must often have access to confidential documents. 
The trend will bear watching, however. In 
Scandinavia, conditions for interchange are 
politically favourable. If there is a limitation on 
this interchange of academic people (it probably 
goes for technologists too in certain circum- 
stances) under such conditions, what barriers 
may have to be removed between other 
countries ? 


Reading Habits 


Signs are not lacking that the habit of reading 
systematically is more pronounced in older than 
in younger age groups. A recent survey in 
France, where such things are taken seriously, 
showed a remarkably high proportion of 
ephemeral reading material being seen by under- 
graduates. 

A sample poll taken recently in Hungary 
found that older men in responsible positions 
read and study more than the younger ones. 
They read more technical literature and more 
foreign language material than their juniors. 
The younger men, according to the poll, thought 
their knowledge of technical development else- 
where should be built up by study trips and 
experience exchanges. 

Easy methods of assimilating knowledge, 
television, illustrated magazines and full employ- 
ment have all played a part in developing “ easy ” 
scanning methods of acquiring a superficial 
grasp of a subject. There is nothing wrong with 
easy, rapid ways of acquiring knowledge if kept 
within bounds. Systematic reading for technical 
and administrative people is not just an old- 
fashioned punishment, however. It develops 
systematic methods of working, using good 
textbook sources, for example. 



































































Atomic Review 


122 


World Programme 


URRENT news may appear more significant 
C when seen in the context of a national 
programme. For this reason we have published 
from time to time over the past year a series of 
summaries giving details of nuclear activities 
in leading countries throughout the world. 
These summaries are intended as a reference 
matrix for any repcrts that may be published 
subsequently. The first Atomic Review in the 
series World Programme appeared on 29 August, 
1958. Others were published on 2, 9, 16 and 
23 January this year. The series continues alpha- 
betically, beginning with Peru. Certain information 
has been obtained from the Export Services 
Branch of the Board of Trade, Lacon House, 
Theobalds Road, London, WC1. 


Peru 


There is an increasing demand for electricity in Peru 
but the very low price of oil makes it difficult for 
atomic power to be competitive. There are also large 
hydroelectric resources that might be exploited. 
The Government have no nuclear power programme, 
but the semi-autonomous Junta de Control de Energia 
Atomica has been set up and all interested govern- 
ment departments are represented. 


Resources 


Uranium ore deposits have been discovered in the 
province of La Convencion in southern Peru. An 
accurate assessment of the quality and quantity of 
the ore has not been made, but a Government spokes- 
man has stated that samples taken have shown a 
radioactive content of between 5-8 and 9-2 per cent. 
Prospecting is also going on in various parts of the 
highlands where nuclear materials might be found. 
Useful deposits are said to exist in Peru. The 
resources of the vast jungle zone beyond the Andes 
are largely unknown. 


Research 


Under the terms of an agreement with the USA, 
Peru may purchase a research reactor of the swimming 
pool type, the US government paying half the cost 
of the reactor. As far as is known no reactor has yet 
been ordered. The Junta have set up an Institute 
of Nuclear Energy in Lima: it is intended to cover 
the whole field of nuclear physics, chemistry, chemical 
engineering, biology, medicine, radioisotopes, geology 
and prospecting. 


Plans 


It is understood that a Swiss firm have submitted a 
proposal for the installation near Lima, at their own 
expense, of a 20 MW nuclear power station. The 
reactor, which is to be designed and built by a US 
firm, will be of the pressurised water type. Fuel 
for the reactor will be supplied by the USA under the 
terms of an agreement covering a period of ten years. 


Romania 


Preliminary technical and economic studies suggest 
that nuclear energy may contribute to Romania’s 
power towards 1970. Various estimates put the cost 
of nuclear installations well above those of even 
low-power thermal and hydroelectric installations; 
only after 1970 are they likely to approach the cost 
of installations using lignite. Figures put forward 
are that the share of nuclear energy in the country 
in 1975 will amount to 3 to 4 per cent of the consump- 
tion of total primary energy and to 10 to 15 per cent 
of the consumption of primary energy needed for the 
production of electrical energy. This share would 
correspond to about 500 MW in nuclear installations. 

At present, specialists in nuclear energy are being 
trained, and basic research in nuclear physics is being 
carried out. Also radioactive tracers are used 
widely by industry. In the oil fields, for example, 
tracers have served to determine the areas of com- 
munication between oil-bearing layers, to monitor 
the flow of concrete or water, and to locate cracks 
formed by hydraulic fracturing. 


Spain 


A study of Spanish energy resources was carried 
out by the UNESA corporation. It was shown that, 
allowing for the increase in consumption, nuclear 
energy would be needed by 1970, otherwise fossil 
fuels would have to be imported on a large scale to 
feed conventional thermal plants. The Spanish 


Government therefore announced that the first 


nuclear power plant would begin operation in 1964 
or 1965. It is forecast that by 1972 there will be 
1,000 MW of nuclear plant installed. 

As Spain is a country with a small foreign trade, 
it is likely that the sums available for the purchase 
of nuclear power plants will not exceed 11 per cent 
of their cost in 1972, and little more than 6 per cent 
in 1977. Because of this, Spain must create her own 
nuclear industry if she wishes to solve her energy 
problems by nuclear power. She is taking energetic 
steps in this direction and can, for example, claim 
to be the third country in Western Europe to produce 
nuclear grade uranium on an industrial scale. The 
Junta de Energia Nuclear was set up in 1951. 


Resources 


Extensive surveys for uranium ore are at present 
being undertaken, appreciable quantities having 
already been located in the provinces of Salamanca, 
Caceres, Badajoz and particularly in Cordoba and 
Jaen. A chemical and metallurgical pilot plant was 
built in the years 1953-55. Located at the National 
Centre of Nuclear Energy at Moncloa, near Madrid, 
it is capable of processing six tons of mineral a day 
by acid digestion, and 14 tons by basic digestion. 
The capacity of the plant proper is 10 tons of metallic 
uranium a year. A mineral concentration plant is 
being built on the banks of the Guadalquivir River 
near Andujar, using modern techniques with ion 
exchange resins and solvent extraction by tributyl 
phosphate. 

The production of heavy water in the Pyrenees 
should be under way by now. It is to be the by- 
product of a fertiliser plant that uses hydrogen 
produced by electrolysis as a raw material. The 
output is likely to be between 1 and 1-5 tons per year. 


Reactor 


A swimming pool reactor of General Electric 
Company (America) design has been installed at 
Moncloa, under the Atoms for Peace programme. 
It has a thermal power of 3 MW, is moderated and 
cooled by light water, and housed in a prestressed 
concrete building. 


Plans 


Spain is about to embark on the second phase of 
her nuclear programme. This will involve the erec- 
tion of an intermediate reactor of about 20 MW 
energy. It would be used to carry out tests on 
nuclear power plant, without producing large amounts 
of electricity, and also to test Spanish fuels. The 
third phase of the programme will involve the produce 
tion of large power-producing reactors. 


Consortia and Proposed Power Reactors 


INI Group.—The National Institute of Industry is 
the state organ for the promotion of industrialisation 
of the country. As such it was the main sponsor of 
thermal power plants and currently has a group of 
engineers investigating nuclear power plants, for 
the purpose of their development by the Institute. 

Nuclenor.—Such corporations as Iberduero, one of 
the main producers of electricity, and Electra de 
Viesgo, are grouped together in Nuclenor. These 
are financially and regionally connected and envisage 
building a 220 MW plant on the upper Ebro River, 
to meet the requirements of the industrialised area of 
Vascongadas and Santander. The plant is likely to 
consist of one reactor feeding two groups, and is 
expected to start operating in 1965. 

Cenusa.—Hidroeléctric Espafiola, Unidén Eléctrica 
Madrilefia, and Compania Sevillana de Electricidad 
comprise the group Cenusa; these companies cur- 
rently produce about 24 per cent of Spain’s electricity. 
They are considering a reactor with power not less 
than 200 MW, possibly on the main course of the 
Tagus. 

Other Groups.—The forming of groups for Cata- 
lonia and possibly in northwest Spain is under con- 
sideration. In addition to the consortia concerned 
with the prospect of producing nuclear power stations, 
two groups have been formed for the manufacture of 
equipment. The oldest is the Tecnatom group of 
enterprises, which produce mechanical and electrical 
equipment; these are financially connected with the 
Banco Urquijo, as are the chemical industries of 
Catalonia, the centre of Spain, and Vascongadas. 
There is also the Consusa group, containing industries 
of the same type but financially supported by the 
Banco de Vizcaya. 


Research 


The National Centre of Nuclear Energy, Moncloa, 
employs about 200 qualified engineers and scientists, 
and 400 technicians and ancillary staff. In addition 
to the swimming pool reactor mentioned above, a 
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2-2 MeV Van de Graaff accelerator (bought from the 
United States) and a 600 keV Cockcroft-Walton 
accelerator (built at the centre) have been installed 
Among the original Spanish contributions to tech. 
niques in nuclear energy are new methods in isotopic 
interchange reactions for the production of hea: 
water, direct processes for obtaining uranium tetra. 
fluoride starting from ammonium diuranate, and the 
use of prestressed concrete instead of steel for reactor 
pressure vessels, a technique used by the French in 
their Marcoule reactors. 


International Agreements 


Spain belongs to the International Atomic Energy 
Agency and has recently been admitted to the OEEC 
European Nuclear Energy Agency and to Eurochemic. 
She also participates in the European Atomic Energy 
Group. Her entry into CERN has enabled her to 
limit her work on accelerators to the small machines 
mentioned above. Spain received $350,000 from 
the United States Atomic Energy Commission 
towards the cost of her swimming pool reactor. 


Sweden 


Sweden relies on hydroelectric power for over 90 
per cent of her electricity production. However, the 
State Power Board, which generates about 40 per 
cent of the country’s electricity forsees a demand for 
commercial atomic power amounting to 500 MW in 
1967 and increasing from 1970 onwards by 500 MW 
a year. It is argued that the first station should be in 
operation by 1964 to give operational experience and 
to safeguard against water shortage. Originally it 
was thought that several small reactors producing 
low grade heat for district heating schemes would be 
a valuable addition to Sweden’s economy, reducing 
the present proportion of import spending (20 per 
cent) devoted to fuels. However, it was discovered 
that the cost level of the Swedish design for a pure 
heating reactor was too high at the scale of output 
required for the district heating schemes, and the 
original plan for a number of such reactors has been 
shelved. 


Organisation 


An Atomic Energy Commission was formed in 
1945, to act as a policy board for atomic research; 
it allocates funds among universities and other 
institutions. In 1947, the Commission recommended 
that all technical and industrial work under govern- 
ment auspices should be given over to a separate 
corporation. This led to the formation of AB 
Atomenergi, 57 per cent of the stock of which is 
owned by the Government; some 70 private indus- 
trial companies hold the remainder. It has a per- 
sonnel of about 1,000 and is organised in three main 
divisions: chemistry and uranium production; physics, 
metallurgy and research reactors; industrial reactors. 
The State Power Board is also concerned with the 
development of power reactors. Both organisations 
draw their finance mainly from the State. 


Resources 


There are extensive deposits of low grade (0-01 to 
0-03 per cent) uranium shale. But while Sweden is 
anxious to develop these deposits, the expectation of 
a fall in the world price of uranium has led AB 
Atomenergi to recommend the purchase of uranium 
concentrate from abroad. This could be treated by 
the present extraction plant at Kvarntorp, after the 
carrying out of certain modifications. The plant has 
been able to produce 5 to 10 tons of uranium a year 
and the experience gained from it is likely to be used 
to build an extraction plant with an output of 120 
tons per year. By increasing the proposed cost of 
this plant by 50 per cent it would be possible to use 
the sulphur content of the shale for the production 
of sulphuric acid. If this is not done the production 
of sulphuric acid by conventional plant would have 
to increase to supply the extraction process. The 
site for the plant would be at Ranstad in southern 
Sweden. 

With the abandoning of the heating reactor pro- 
gramme the plans for starting a large heavy water 
extraction plant using the hydrogen sulphide process 
have lost some of their urgency. However, work on 
the full-scale design is continuing. The initial output 
would be 20 tons per year and consideration is being 
given to the possible use of the uranium shale from 
the uranium plant. 


Research 


The new research station of AB Atomenergi at 
Studsvik is rapidly taking shape. The research 
reactor R2 purchased from the American Car and 
Foundry Company should be completed by now 
It has a power of 30 MW and in addition to its use 
for testing materials it will be employed for physics 
research and for the production of isotopes. Two 
zero-energy reactors are also being installed: RO, 
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a heavy-water experiment; and a fast reactor. There 
js also a low energy reactor, fuelled with uranium 
and moderated with heavy water, at the Swedish 
Academy of Engineering Sciences Experimental 
Station; it went into operation in 1954. 

Before the Second World War a cyclotron was 
built at the Research Institute for Physics of the 
Royal Academy of Science. _Immediately after the 
war a larger cyclotron was built, capable of accelerat- 
ing deuterons to 25 MeV. A synchrocyclotron pro- 
ducing 200 MeV protons is owned by the Gustaf 
Werner Institute for Nuclear Chemistry at Uppsala. 
The Institute of Physics at the University of Lund 
has a 35 MeV synchrotron. The Stockholm Institute 
of Technology has a betatron of 5 MeV and its 
Institute of Electronics is building an electron 
synchrotron of 1,200 MeV. Other items to be found 
in Sweden’s institutes include Van de Graaff genera- 
tors, isotope separators, and beta spectrometers. 

Experiments in thermonuclear research are being 
carried out at the University of Uppsala and at the 
Stockholm Institute of Technology. At the former 
an apparatus similar to Zeta is used. In its new form 
the equipment has a stored energy of 1 million joules. 


Plans 


Although the heating reactor Adam is no longer 
to be constructed, work on the heating reactor R3 is 
continuing. Both ASEA and AB Atomenergi will 
now be concerned with this project, which is to be 
known as R3/Adam. R3 was a more advanced 
design than the abandoned reactor and capable of 
further development; it was to produce some 15 MW 
of electricity in a back-pressure turbine, in addition 
to 70 MW heat; fuel elements were to be uranium 
oxide pellets canned in zirconium. R3/Adam is to 
be started up as a heating back-pressure plant, but it 
is planned at a later stage to put in a fully condensing 
turbine. This should give useful design information 
for the first power reactor R4/Eve. 

The basic type of reactor for R4/Eve has not been 
chosen, but a heavy-water moderated type is likely, 
with either heavy water or gas cooling. A site on 
the shores of Lake Unden has been selected. 

The private electrical power company Krangede 
AB plans to begin construction of a 100-200 MW 
nuclear power station in 1961. 


Propulsion 


The Swedish Committee for Technical Research in 
Shipbuilding has a subcommittee studying atomic 
propulsion. Three companies concerned with this 
work are GOtaverken, Rederi AB Nordstjernan, and 
Kockums. Rederi AB Nordstjernan are part of the 
Johnson Group, and are proposing to build a land 
based prototype reactor to supply power to the 
group’s petroleum refinery at Nynéshamn. Kockums 
are based in Malm6 in the southern tip of Sweden, an 
area that is particularly threatened by electric power 
shortage. Therefore, they are also considering a 
land-based prototype ship reactor, which would ease 
their power supply problems; a preliminary specifica- 
tion envisaged an _ enriched-uranium light-water 
moderated reactor. 


Consortia 


Atomkraft Konsortiet has been formed from a 
combination of the larger private power producers 
and they aim to build and operate a nuclear power 
station. The Johnson Group mentioned above is one 
of the largest industrial combinations in Sweden, 
owning shipping lines, shipbuilding yards, steel and 
engineering works, and a petroleum refinery. ASEA 
is a large electrical company now taking a serious 
interest in nuclear power; in reactor development 
they have been studying the design of a heavy-water 
cooled graphite-moderated reactor, and have also 
taken out patents covering the operation of a gas- 
cooled graphite-moderated reactor at very much 
higher pressures than have hitherto been considered. 
These pressures would be made possible by building 
the reactor in an underground granite chamber. 


International Agreements 


As the Atomic Energy Commission is mainly con- 
cerned with research, certain tasks of an inter- 
national character have been given to the Department 
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of Commerce Delegation for Atomic Energy Ques- 
tions. It is in charge of Sweden’s efforts within the 
framework of OEEC and also deals with matters 
concerned with the country’s membership in the 
International Atomic Energy Agency. Sweden is 
also a member of CERN and Eurochemic, and has 
close contacts with the United States. The president 
of AB Atomenergi has stated that the speed at which 
Sweden can proceed with its nuclear programme 
depends largely on the extent and character of inter- 
national cooperation. 


Notes and News 

420 MW Soviet PWR under construction 

Construction of a 420 MW pressurised water 
reactor near Novovoronezh is reported from the 
Soviet Union. The pressure vessel, designed for 
1,470 1b per sq. in pressure and 275°C coolant 
outlet temperature, will be cylindrical, 124 ft dia- 
meter and 40 ft high, and will weigh 420 tons. The 
fuel investment is stated to be 44 tons of enriched 
uranium. Construction of the foundations and 
reactor shield is already in an advanced stage. Details 
of the station were published in Atomic Review on 
21 June and 22 November, 1957. 


Soviet Superheated Steam Reactor 


The construction of a 400 MW atomic power 
plant powered by a uranium-graphite reactor, 
cooled by superheated steam, is being considered 
in the Soviet Union. Reactors fuelled with low- 
enrichment (1-3 per cent) uranium operate with 
two channel groups. The heat released by the 
first channel group is transferred by the boiling 
water at 150 to 160 atmospheres pressure to the 
steam generator of the second circuit. From 
the generator the steam at 100 atmospheres enters 
into the second group of channels where it is 
reheated to the required point and directed into 
the steam turbine. One reactor, with turbo- 
generator of 100 MW capacity and associated 
plant comprise an independent unit. (A. K. 
Krasin et al, Atomnaya Energiya 5, 1958— 
Nuclear Science Abstracts—Also see Atomic 
Review 12 September, 1958.) 

French G3 Critical 

The second large French power and plutonium 
reactor, G3, at Marcoule went critical in June. 
Gas-cooled and graphite-moderated, like its twin G2, 
it is expected to attain full power by the end of the 
year. 

First Indian Nuclear Power Station 

Tenders for a 250 MW nuclear power station, the 
first to be built in India, are to be invited this year, 
Dr. H. J. Bhabha, chairman of the Indian Atomic 
Energy Commission, has announced. 


Plutonium Production Reactor Negotiations 


The USAEC has authorised negotiations with 
Kaiser Engineers, Oakland, California, for the 
principal construction work on the new produc- 
tion reactor at Hanford Works, Richland, 
Washington. The work would be performed 
under a cost-type contract and would require 
about 4 years to complete. The reactor design 
engineering is being performed by General 
Electric. Burns and Roe, New York City, are 
supplying architect engineering services for the 
supporting facilities. The project has been 
authorised at an estimated cost of $145,000,000. 
The graphite-moderated reactor would be for 
the production of special nuclear materials, with 
design features capable of conversion, if later 
desired, to permit power take-off. 


Plutonium and Uranium Oxide Fuel Element 

A fuel element consisting of plutonium and 
uranium oxide in steel tubing and capable of a 
large fraction of fuel burnup has been developed 
at Knolls Atomic Power Laboratory. As this 
fuel element is said to make possible recovery and 
refabrication with fewer steps than are required 
for a metal fuel element, lower recycle costs result. 
Breeders with fuel and fertile material in both 
oxide and metallic form have been analysed. 
The decrease in the breeding ratio resulting from 
the replacement of the metal core by oxide is 
only 0-2, a small effect in a future nuclear power 


Fig. 1 (left) Typical curve obtained in an ex- 
ponential experiment using a core arrange- 
ment subsequently to be tried in Zenith. 


economy where plutonium will have a low value 
as fuel rather than a high value as weapon 
material. Use of an oxide blanket may further 
reduce the breeding ratio by 0-05. An illus- 
trative design has been described which has five 
tons of uranium per atom of plutonium in the 
core and 45 per cent sodium, a breeding ratio of 
1-4 and a critical mass of 400 kg. Incremental 
refuelling is assumed to reduce the control range 
required for 50 per cent burnup of the original 
fuel loaded. (J. B. Sampson and A. E. Luebke, 
Knolls Atomic Power Laboratory, New York, 
Nuclear Science Abstracts.) 


Dragon Project Meeting 


The first meeting of the international board of 
management of the OEEC high temperature 
reactor project (Dragon) was held recently at 
the Atomic Energy Establishment, Winfrith, 
Dorset, where the reactor experiment is to be 
built. Dr. Sigvard Eklund, of Sweden, was 
elected chairman of the board for the current 
year with Sir John Cockcroft as vice-chairman 
(Sir John was succeeded in this office by 
Sir William Penney on 1 July, 1959). The board 
appointed Mr. C. A. Rennie, of the Atomic 
Energy Research Establishment, Harwell, as 
chief executive of the project. 


Zenith Exponential Experiments 


A series of exponential experiments were carried 
out to measure the properties of reactor core 
arrangements which would subsequently be used in 
ZeniTH. A curve showing the results of a typical 
experiment is reproduced in Fig. 1. The experiment 
comprises a nearly cylindrical assembly of ZENITH 
fuel elements, which contain graphite, uranium and 
thorium. The quantity of fuel used is less than 
that required to sustain a chain reaction. Four 
radium-beryllium neutron sources are mounted in 
the graphite pedestal on which the fuel elements 
rest. The sources are used to generate a neutron 
flux in the fuel. The observed neutron flux falls off 
exponentially with height (hence the name for this 
type of experiment) and measurements of the rate 
of change of the neutron flux with height are made 
for a number of different thorium-uranium-graphite 
mixtures to give a comparison with theory. The 
neutron flux measurements are made with boron 
trifluoride counters inserted into interstices between 
the fuel elements and with metal foils. The metal 
foils are made radioactive by irradiation in the 
neutron flux; thus the neutron flux can be calculated 
from a measurement of the induced radioactivity. 
The fuel elements consist of graphite sleeves con- 
taining pellets of thorium oxide, uranium oxide, and 
graphite. The fuel pellet mixture of uranium oxide 
and other refractory oxides was developed by the 





Fig. 2. View looking down on the 
core of the high-temperature gas- 
cooled reactor experiment Zenith. 


Metallurgy Division at Harwell for use in ZENITH. 
The pellets are arranged in regular patterns in a fuel 
assembly room at the side of the experiment before 
they are loaded into the graphite sleeves. A view 
looking down on the ZENITH core appears in Fig. 2. 
Details of the reactor were published in Atomic 
Review last week. 


Deputy Director for Winfrith Heath 

Dr. J. V. Dunworth, assistant to the director for 
reactor developments at AERE Harwell is to be 
deputy director of the Winfrith Heath establishment. 
Mr. D. W. Fry is director. 
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THE CRITICAL IMPORTANCE OF 
TRANSPORT AND COMMUNICATIONS 


By Sir Ewart Smith, M.I.Mech.E., M.I.Chem.E., F.R.S. 


Formerly a Deputy Chairman, Imperial Chemical Industries Limited 


In Britain a quarter of the gross national product is accounted for by 


transport and communications. 


To achieve maximum efficiency greater 


technical competence is required by those who decide priorities. Engineers 
should not only invent, design and construct in the technical sense, but 
should actively assist in the organisation of the ventures they manage. 
In all fields of transport, but particularly on the roads and the railways, 
bolder thinking is required, the full text of the address (here abridged) 
will be published by the British Association in the Advancement of Science. 


se advances of physical science can, in 

general, only be put to effective use through 
some form of engineering, which thus stands in a 
very special position between these sciences and 
the community. Due to this, and because of the 
immense and ever-spreading range of both pure 
and engineering science, I found it difficult to 
select a subject for this address, when I had the 
honour to be invited to serve as this year’s 
President of the Engineering Section. 

I have chosen to speak on Transport and 
Communications for several reasons, not least 
because in the modern world transport affects 
the citizen and the engineer at every turn. The 
subject is one of immense complexity that bristles 
with technical, economic and political problems 
on all sides. The Roman roads to Eboracum 
were not built by private enterprise, but con- 
versely it is difficult to imagine the Government 
of 1826-27 deciding to build the Stockton and 
Darlington Railway as a charge on the Exchequer, 
though, even then, Parliamentary sanction had 
to be obtained ! 

Many of the papers that are to follow this 
address deal with particular aspects of transport, 
and they will be given by specialists having a 
competence and knowledge that I do not 
possess. My own aim is to express some 
general and provocative thoughts as a challenge 
to our sense of urgency; urgency in compre- 
hensive planning, in decision, in execution and, 
not least, in training the engineer-scientists 
necessary for effective action in this as in other 
activities. Much more is now being done and, 
technically, done well, but my plea is for a still 
bolder approach to our transport problems. 


EDUCATION FOR TRANSPORT 


In its widest sense, Transport and Communica- 
tions covers two broad concepts: first the 
physical movement of people and goods, and 
secondly, the conveyance of information. In 
theory, at least, this includes the transfer of 
knowledge and ideas, and thus the whole field 
of education. 

Although one is a physical and the other a 
non-material process, there are in fact basic 
similarities between them. Both go to the very 
roots of civilised existence; both require a very 
advanced degree of organisation and of com- 
munal effort, if they are to be effective by modern 
standards; the demands on each are changing at 
high speed, and both are absorbing an ever- 
increasing proportion of the nation’s resources; 
both tend to be trammeled by the past and by the 
conservative attitude that derives from long 
existence. In passing, it may be remarked that 
just as the standard rail gauge is the same as the 
track of Roman chariots, some of our educational 
methods still appear to take too little account of 
the changes in the balance of knowledge and 
culture that have taken place in the last 200 
years. 

We cannot now change the rail gauge, but we 
can and should press forward with the modernisa- 


tion of our educational system. By this | mean 
that all intelligent adolescents should be given 
a balanced education at school, covering both 
science and the humanities, and avoiding inten- 
sive specialisation at that stage; that university 
education should be greatly and _ steadily 
extended, and that we should face the longer 
period of such training that is now necessary for 
the applied sciences at least. Every other 
advanced country has recognised this need, and 
almost without exception they train a far higher 
proportion of their brighter citizens in engineering 
science than do we in Great Britain. This is 
despite the fact that our proportional need is 
greater than theirs. 


ROLE OF THE ENGINEER 


In the mid-19th century we had the most 
extensive and efficient transport system in the 
world, by land and sea; it was an essential com- 
plement to our rise to pre-eminence in industrial 
manufacture of every kind. The creation of 
this system, like the rise of productive industry, 
was primarily due to the inventive genius of our 
engineers and the vigorous application of their 
ideas to practical ends. But they did more than 
invent, design and construct in the technical 
sense, for in large measure they also organised 
the business sides of the venture they had 
conceived. Watt, Brunel, the Stephensons, 
Bessemer and Parsons are cases in point. 

When, to-day, we compare transport at home 
and abroad, we can hardly be satisfied that we 
have kept pace with the general advance of the 
last 30 years in regard to our road and rail 
systems. This relative change in our national 
position is another reason why transport, in 
spite of its economic and political, as well as its 
technical considerations, is appropriate for dis- 
cussion by the Engineering Section of the British 
Association. I believe that our present position 
is in part due to the fact that in this country 
professional engineers have tended to become 
increasingly concerned with the purely technical 
aspects of their work. 

We engineers are ourselves partly to blame 
for this converging trend to more specialisation, 
because of the sheer interest and satisfaction 
that so often stems from our work. In part, 
too, it is the result of the woefully small numbers 
of scientific engineers that have been trained in 
Great Britain relative to the need for the imme- 
diate technical jobs that have to be done. Given 
wide training, and by the very nature of his 
activities, the engineer should often be well 
placed to decide what ought to be done, as well 
as how it should be carried out in technical detail. 
To say that is not to argue that the technologist 
should be “‘ on top,” rather than “on tap” as 
the administrators might prefer; it does imply 
that there should be a better balance than now 
exists in which the well-trained engineer would 
often take a much larger share in general manage- 
ment. 

In support of this thesis, I would cite the rapid 
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progress of development in atomic energy, in 
aircraft, in electronics, and the electrical industry 
generally: in all of these the scientific engineer 
has not only designed, but largely organised and 
managed. Where mistakes of policy have been 
made in these fields, they can often be traced to 
requirements, or decisions, determined by people 
with little or no technological background. In 
the heyday of railway development in this 
country, and more recently in France, where 
such great strides have been made in the post-war 
years, the engineers were largely involved in 
policy decisions and in general direction, in 
addition to their technical responsibilities. 


ONE-QUARTER OF THE GNP 


No-one will deny that the general means and 
standards of transport and communications are 
important; this is certainly the feeling when 
one’s train is late or when held up in a road 
traffic jam. But perhaps I should attempt to 
justify my use of the term “critical” in this 
connection. 

(1) The modern industrial state is utterly depen- 
dent for its daily bread and very existence on 
the regular functioning of its transport system, 

(2) The standard of life and the competitive 
power of a country, such as ours, depends in 
large measure on the speed and efficiency of its 
transport, which, directly and _ indirectly, 
absorbs a large proportion of the nation’s 
effort. 

(3) The general state of transport exercises a 
major psychological influence on the com- 
munity. It is as it were a barometer for all to 
see, that indicates the technical and organisa- 
tional ability of a country, and the level of its 
vigour and rate of progress. For visitors, 
such an appraisal is usually conscious and 
immediate; for the inhabitants it may often 
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be sulconscious, but its effect is no less 
import nt. 


So fur as I am aware, there is no satisfactory 
officia! estimate of the proportion of the national 
effort iliat goes directly or indirectly into home- 
based transport and communications by land, 
sea, aud air. An examination of the information 
avaiable indicates for 1957 a gross figure of the 
order of £4,750 million; it may well have been 
over £5,000 million, if all costs could be ascer- 
tained. This total is made up of the operational 
and capital costs for roads and road vehicles 
(including road accidents), for the railways under 
the British Transport Commission, for civil 
aircraft and aerodromes, for British shipping, 
docks and harbours, and for Post Office expendi- 
ture where not otherwise included. These figures 
take no account of loading and unloading or 
administrative costs internal to factories; nor do 
they make any allowance for the value of the time 
spent by passengers in public and private vehicles, 
a very large figure indeed. 

In 1957 the gross national product was 
approximately £19,000 million, so transport 
appears to account for not less than 25 per cent 
of the whole national effort. In material terms, 
therefore, there can be no doubt about the huge 
total effect of transport on the economy. 

The basic facilities for transport in the form 
of roads, permanent way, stations, docks and 
aerodromes, as the case may be, demand space 
and capital works of civil engineering on the 
largest scale. The need for vision in technical 
planning and for continuous capital development 
to keep pace with requirements increases with 
the complexity and acceleration of technological 
change. Here is an acid test of the community, 
a test of morale, of vitality and leadership; is 
there willingness to forego some present con- 
sumption to provide the essential capital needs 
of the future? 

But it is in connection with the priorities of 
capital works that the gravest doubts occur. 
For example, within the bounds of our present 
review, we find capital allocations to the Post 
Office of approximately £100 million per annum, 
whereas the roads have yet to rise to the promised 
£60 million per annum. May one hazard an 
explanation of the smaller sum for the roads 
as being due to the Treasury’s view that the 
Post Office can show a very proper and measur- 
able return on its capital, but that roads are 
regarded as an unproductive overhead expense ? 
If there is any truth in this thought, it points once 
more to the need for a much greater influx into 
the Civil Service of people with technological 
understanding, and a better appreciation that 
ample and efficient overhead facilities, whether 
of competent, well-trained staff or in the form 
of material facilities, are a necessary foundation 
for efficiency in the modern world. 

I should now like to touch on a few figures 
and factors that seem to underline the need for 
greater imagination and boldness in plans and 
in expenditure than has yet been shown in our 
transport systems. 


ROADS AND TRAFFIC 


Since 1946 the number of licensed vehicles 
has increased at an average rate of 8-2 per cent 
per annum, with no sign of change. From 1920 
the rate has been of that order and has never 
fallen below 5 per cent per annum except for the 
1930 depression and the war years. On existing 
trends, the present 7 million vehicles will double 
in less than ten years. Should this happen, we 
should even then have only 1 vehicle per 3-6 
inhabitants, against the USA’s figure of 1 per 2-6, 
and there the ratio is still rising at 5 per cent per 
annum. Traffic, i.e. vehicle miles, is growing 
generally at over 7 per cent per annum, and 
against this the expenditure on new roads and 
major improvements has been: 


Year 7” ..| 1938/39 48/49 50/51 52/53 54/55 

£ million .. ‘ 17 5 6 5 8 

Year os ‘ 56/57 57/58 58/59 59/60 

£ million .. j 22 29 50-60 60 
(proposed) 
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At this year’s meeting of the British Associa- 
tion, now being held at York, the Engineering 
Section has taken Transport and Communica- 
tions as its central theme. Sir Ewart Smith 
has opened the discussion with his presidential 
address. He is being followed by authors, 
acknowledged authorities in their fields, who 
are giving nine papers on some of the most 
significant developments in road and rail 
transport. This important group of papers is 
to be published exclusively in ENGINEERING. 
The papers on roads and vertical take-off 
aircraft will appear in the 11 September issue; 
those on railways in the 18 September issue. 
Extra copies of these issues are available from 
the Subscription Manager, as explained in the 
notes on the bottom of page 144. 





TRANSPORT DISCUSSION AT THE YORK MEETING 


Roads (11 September) 

Building the London-Birmingham Motorway, 
by W. Kirby Laing 

Critical Survey of Bridge Design, by O. A. 
Kerensky 

Road Improvements: Choosing Priorities by a 
New Formula, by G. Charlesworth, D. J. 
Reynolds, and J. G. Wardrop 

Promising Future of Vertical Take-Off, by 
H. G. Conway 

Railways (18 September) 

Road-Rail Question and the Public Good, by 
Sir Reginald Wilson 

Railway Electrification Programme, by S. B. 
Warder 

The Place of the Diesel Locomotive, by E. S. 
Cox 

Computers in Transport, by G. H. Hinds 

Future of Freight by Rail, by G. F. Fiennes 








But when regard is had to the fall in the value 
of money, even the £60 million is no more than 
the pre-war rate of expenditure, and our effective 
rate of maintenance is rather lower than pre-war. 
In 1939 there were 3,100,000 licensed vehicles, 
and already by 1957 no less than 7,400,000— 
need more be said? 

There is the double problem of urban conges- 
tion and inefficient inter-urban linkage. At 
present most of our efforts are directed to the 
latter, but it will be of little benefit to speed traffic 
between towns, if it is to be bogged down at 
either end. Since Kingsway was built fifty years 
ago, central London has had no new main thor- 
oughfare till the first part of Route 11 was 
opened this year; the first modern flyover in 
London is still not complete. In comparison, 
Brussels, under the spur of last year’s Exhibition, 
went far in two years to relieve her traffic prob- 
lems by building several miles of new road and 
a number of under or over-passes. It is 
reckoned that much of this work will be repaid 
by savings within five years. Of course, the 
financial and sentimental difficulties of urban 
improvement are very great, but we must decide 
whether we wish to become a museum piece, or 
keep our place in the modern world. 

After the Great Fire, London missed its oppor- 
tunities in spite of Wren’s vision. After 1939/45, 
we had Sir Patrick Abercrombie’s Greater 
London Plan, but we had, too, a multitude of 
authorities, departments and committees, who 
gave lip-service to planning. Indeed, far from 
providing freer movement, we have allowed the 
meanderings of our street system to silt with 
standing vehicles, till at times the flow is all but 
blocked. It is clear that highway parking 
must be stopped or drastically curtailed; the 
community provides roads for movement and not 
for standage or storage to the general detriment. 
The multistorey garage with modern handling 
aids can accommodate ten cars on the area taken 
up by one in the street. 

As to cost, the answer must surely be that 
those who make the demand must pay for the 
facilities. If parking were banned or, where 
appropriate, charged by meter, there would be 
the incentive and the enterprise to build the 
garages. The cost would be high, but this 
would, in turn, tend to reduce inessential traffic 
by private car. To garage or park a car in New 
York costs about £1 per day; in London a 
figure approaching this may well be necessary, 
but this is small in comparison with the present 
economic loss. 

When we come to trunk routes, we have had 
some appreciable improvement of existing roads, 
the 11 miles Preston bypass, and the yet to be 
completed 50 miles of the first road motorway 
from London to Birmingham. But in compari- 
son with the railway builders of a hundred years 
ago, and in relation to the present material 
wealth of the community, what puny efforts these 
are! From 1830 to 1850 the average length of 


new rail routes built in Great Britain was 320 
miles a year—built, let us remember, without 
excavators and bulldozers, without steel, and 
largely without concrete; built just with pick and 
shovel, barrow and cart. It is true that those 
responsible had a sense of urgency and a freedom 
of action that we now deny ourselves, but how 
the ghosts of Telford, the Stephensons and 
Brunel must weep to see our loss of vision, of 
courage and of vigour. But these great engineers 
were not just specialists working to instructions; 
they were at the same time planners, designers, 
builders and managers. 

In the Road Research Laboratory, this country 
has a first-class organisation for research into 
road problems. Within its limited resources it is 
doing sterling work in technical development and 
in traffic analysis. It is in no small measure due 
to its work that the gross accident rate today is 
little higher than it was pre-war, when there were 
half the number of vehicles and their power and 
maximum speed were far less. Nevertheless 
the total cost of accidents is now estimated at 
some £170 million per annum, to say nothing 
of the human suffering involved. It is also a 
striking and regrettable fact that we have no 
established centre for training high-grade traffic 
engineers, as is done on a large scale in North 
American and in some continental countries. 
Because of our close-knit road system—agglomer- 
ation would be a better word—and the difficulties 
stemming from the long history of our towns, 
the need here is greater than in many other lands; 
we are at last talking of university schools of 
traffic engineering, yet we have still to move. 

The construction of the London-Birmingham 
highway promises to be a fine piece of work, 
carried out at praiseworthy speed. The lesson 
to be drawn is, surely, that it was planned as one 
entity, and the responsibility for design and 
execution was unified—to the credit of the 
Ministry of Transport. No doubt this was the 
easier, under the present organisation of highway 
responsibilities, because it was an entirely new 
scheme. If so, this is one more pointer to the 
need for a bold re-casting of the present system, 
with its multiplicity of authorities and overlaps 
of responsibility. 
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Special Article 


Dr. W. H. Glanville, F.R.S., the present head 
of the Road Research Laboratory, and Dr. R. J. 
Smeed, last year summarised in a noteworthy 
paper’ many of the factors and problems affecting 
the roads in Great Britain. They estimate that 
the average speed of motor vehicles in 1956 was 
20 m.p.h. in urban districts and 32 m.p.h. in 
rural areas. The authors calculate, on a con- 
servative basis, that a change in these speeds of 
only 1 m.p.h. would result in a saving (or loss) 
of £29 million and £7 million respectively per 
annum. If the value of non-working time is 
included at the same rate as in this calculation, 
these savings would be trebled to a total of more 
than £100 million per annum—and who would 
admit that his own leisure time was without 
value? Under light traffic conditions on good 
roads, the average speed is 25 m.p.h. in built-up 
areas, and 40 m.p.h. in rural areas. Thus, if 
these speeds are taken as a not impossible 
bogey, the calculated savings on an economic 
basis would be over £200 million per annum 
under present conditions. Allowing for the 
value of leisure time, the figure would be over 
£500 million per annum. 

The paper also pointed out that the time cost 
of delay increases at more than twice the rate of 
increase in the number of vehicles using the 
roads. Since the latter rate is in excess of 
7-0 per cent per annum, the time cost of delay 
is rising at 14 per cent per annum, apart from 
any remedial measures that may be taken. 

At this point it may be useful to examine 
briefly what other countries are doing—some of 
them with economies far poorer than our own. 
The accompanying table gives data for 1958 
based on a report by the International Road 
Federation.” 


National Road Expenditure Figures 
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| All Expen- | Private* 


Total | Expen- 


| motor . a diture | cars 
Country | vehicles | a, | — | per. per 
| except | Giture | vehicle | inhabi- | 100 in- 
cycles | tant (habitants 
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Brazil ..| 0-84 71 eo | 2] — 
Canada ..| 4-41 382 | 87 | 23-0 | 20 
France vol See 237 | 4 | 5-4 | 8 
W. Germany ..| 4-27 382 89 7°4 4 
Great Britain..| 5-48 136 25 | 2-7 8 
Holland oot ORe 19 33 1-7 — 
Sweden ..-| 0-99 54 55 7-4 10 
USA .. 68-40 3,540 52 21-0 33 


If we consider motorways in their proper 
concept as reserved for motor vehicles, having 
dual carriageways and with access only from 
two-level flyovers or underpasses, Great Britain 
will by the year-end have a total of 64 miles. 
West Germany already has nearly 1,500 miles 
and plans another 1,300 within ten years at a 
cost of £2,000 million. In spite of her small size 
even Holland has some 200 miles of motorways 
completed, and France, with a fine system, of 
existing roads by British standards, has plans for 
more than 1,000 miles. Italy already has an 
extensive system of motorways and is now 
extending them in spite of difficulties of terrain 
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and a lack of economic resources that far exceed 
our own. 

No really major bridge has been built in this 
country for 25 years, if we except the replace- 
ment of Waterloo Bridge which hardly comes 
in that category. We are at last moving on 
road bridges for the Firth of Forth, for the 
Severn and, on a lesser scale, the Runcorn- 
Widnes link, but France has already opened the 
Seine bridge at Tancarville with a span of nearly 
2,000 ft. It has a capacity of 20,000 vehicles per 
day and cost nearly £6 million, but in the first 
three weeks tolls brought in £37,000. 

With taxation at present levels there is natural 
and proper reluctance to provide additional 
capital from current income, but it is for con- 
sideration whether the user of major new facilities 
should not directly service the capital required. 
Many other countries charge tolls for motor- 
ways, bridges and tunnels, as has been done with 
success for the Mersey tunnel. Motorists would 
properly press for the abolition of such charges 
as soon as the community is rich enough to 
absorb them. Meanwhile they would have the 
alternative of the older routes. 


RAILWAYS AND FREIGHT 

The 1958 Report of the British Transport 
Commission and the White Paper published in 
July show what marked progress is now being 
made on the technical side in reequipment and 
modernisation of the railways, and managerially 
in the application of the more modern tech- 
niques of management. Except to learn for the 
future, it is fruitless to regret the past and how 
little was done during the first half of this 
century, but I cannot forbear to point out that 
this period coincided with the failure to recruit 
for the railways more than a handful of well- 
trained technologists or of university graduates 
from other disciplines. As late as 1956, the 
British Transport Commission employed only 
1,551 professionally qualified scientists and 
engineers, or 0-23 per cent of their total em- 
ployees.*. In comparison, the Coal Board had 
0:7 per cent, the Central Electricity Authority 
2-9 per cent, and the Atomic Energy Authority 
10-9 per cent. 

The effect of this past attitude to recruitment 
must be a serious drawback for a long time to 
come. With a more vigorous technological 
approach in the past, the size of such an expen- 
sive “crash”? programme would have been 
greatly reduced. One cannot but be aware of 
the different attitude that has existed and the 
striking technical advance that has been made on 
the Continent—particularly in France—and in 
America. In these countries, university-trained 
engineers have not only been recruited in greater 
measure, but many of them have been used on 
the managerial and operating sides up to the 
highest levels, as well as on design, construction 
and maintenance. 

It cannot seriously be argued that we 
could do without the railway for our heavy 
freight and much of our passenger traffic. 
The question is, are we moving fast enough 
with existing schemes, and are we even yet 
thinking with sufficient boldness in the technical 
sphere? It is true that we have at long last 
decided to abolish the steam locomotive and to 
order no more, but by 1947 already 98 per cent of 
all main line locomotives building for the United 
States railways were diesel electric. From the 
start of the railways until a few years ago we 
clung, after everyone else, to the chaired bull- 
head rail, though the raison d’etre—that it could 
be reversed when worn—was quickly found to 
be unsound. Now the continuously welded rail 
has been proven, and has real advantages in 
smooth riding and reduction of wear and tear. 
This type of rail is best used with concrete 
sleepers, but this should also be to our advantage, 
for concrete is indigenous and permanent, while 
timber is not. Then again, we have only recently 
accepted the policy of mechanical brakes for all 
wagons, long after this was standard practice 
abroad. 

I would mention a few points that seem to be 
of particular importance in relation to the 
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crucial problem of road competition, especially 
for freight traffic. 

Figures recently published show that for the 
total ton-miles of inland transport in 1952, the 
railways carried 54 and the roads 46 per Cent; 
in 1958, the position was more than reve 
for in that year the railways carried only 44 per 
cent.° The obvious reasons for this change are 
cost, convenience in door-to-door service, and 
usually in speed. On the last point, the Railway 
Regions are developing express freight trains 
and scheduled freight working, and in 195 
35 per cent of freight train mileage was in brake. 
fitted trains, against 29 per cent in 19575 
Although most of these trains ran to stated time. 
tables, by contrast more than 80 per cent of all 
German freight trains work to published 
schedules, irrespective of the traffic offering. 

But it is in effective use of wagons that British 
Railways has the greatest leeway to make up, 
A broad guide to usage efficiency is given by 
dividing the total number of loaded wagon 
dispatches per annum into the total number of 
wagon-days in the year. On this basis, the 
average time of wagon turnround in 1957 was 
Great Britain 12-9 days, France 9-4, and West 
Germany 5:5.’ In 1958, British Railways owned 
some 1-06 million freight vehicles, and the total 
distance run (loaded and empty) was 3,505 
million miles. Thus, on average, each British 
wagon ran less than 3,500 miles in the year, or 
roughly 10 miles per day. For expensive vehicles 
to achieve a functional speed of well under 
4 mile per hour is not impressive. If “C” 
licence road vehicles were similarly used, there 
would be few of them indeed! In fact, those 
over 5 tons average 26,000 miles per annum, 
or more than seven times as much as rail wagons, 
in spite of the hauls being shorter. 

If average turnround were brought down to 
even six days—and what other countries with 
similar economies can do should be possible here 
—the total number of wagons might be reduced 
to under 500,000, with a tremendous saving in 
overhead charges, in operating costs, and in the 
fitting of brakes to existing wagons. It was good 
to see that in 1958 the wagons in use declined 
by over 100,000, but the present target of 750,000 
wagons in 1963° still seems unduly high. 

But there is a further important matter in 
the size of standard wagons for bulk loads, such 
as coal, minerals and heavy chemicals. Such 
traffic represents over 70 per cent of the tonnage 
handled, but the average wagon load is only 
12 to 13 tons. Other countries have larger 
standard wagons and carry heavier unit loads, 
e.g. in Germany the average wagon capacity 
is 21 tons, as against our figure of 15. While 
some small wagons are desirable, there must be 
something peculiar in the British atmosphere— 
physical or mental—if wagons larger than the 
present standard of 16 tons, or even the tentative 
20/21 ton type, could not be used with great 
advantage for traffic of this kind. The gain 
would not be just to British Railways, but to the 
larger users also, once their sidings were equipped 
to handle them. 

Clearly our loading gauge prevents the possi- 
bility of the 80 or 100 tons monsters in use in 
North America, but a 35/45 ton load might 
ultimately well be used for at least 50 per cent 
by weight of all freight traffic. I know of a case 
where 40-ton (roller bearing) bogie wagons have 
long been in regular use, handling up to 14 million 
tons of limestone per annum on a round trip of 
72 miles, with an achieved annual average fleet 
turnround from loading to reloading of 32 hours. 
The steel industry is also doing much along 
similar lines with great success. 

Unless the railways take advantage of their 
unique potential for heavy unit loads and 
regular service, their decline will continue. They 
are making valiant efforts but, in my view, still 
have their sights too low with regard to size and 
turnround, and to stimulating corresponding 
action by those who dispatch and _ receive. 
Much more could have been done, for example, 
by the coal trade to instal more mechanical 
units to handle domestic coal. 
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Where freight cannot go through private sid- 
ings, recent developments of containers show 
t possibilities; to this the Transport Com- 
mission is fully alive, but here again, there seems 
jess drive for a national approach on standards 
and for cooperative working, than is evident 
elsewhere, particularly in the USA. There the 
railways face still greater competition, but even 
so they have survived without State aid. It is 
certain that they have only been able to do so 
by the utmost vigour of technical and organisa- 
tional development. But, of course, they have 
jong regarded rail transport primarily as a 
matter of engineering, whereas we ceased to do 
so nearly a hundred years ago, once our rail 
system had been completed; we are now only 
just getting back to that idea. I use the word 
“ engineering ” in the widest sense to include the 
scientific analysis and development of traffic 
schedules, no less than the investigation of a 
bridging problem, whether in its general concept 
or detailed stressing. Both demand the same 
type of mind, similar analytical methods of 
approach, and even some of the “ tools” to be 
used, such as computers, are similar if not actu- 
ally the same. 

Wages and salaries account for some two- 
thirds of all railway costs, thus the effective 
output per person employed is a crucial test of 
productive efficiency. Measurement of “ pro- 
ductivity’ is beset by many difficulties, and 
absolute comparisons can be misleading and 
unfair. Nevertheless, the objections do not 
apply so strongly to a broad comparison of 
trends, if a reasonable yardstick of output can 
be found. The units of passenger-mile and ton- 
mile are available and convenient for this 
purpose. In terms of cost they are similar and do 
not fluctuate rapidly from year to year; thus, 
their totals can be added and divided by the 
total manpower to give a broad relative measure 
of progress over a period of years. This is done 
in the accompanying graph, which shows the 
changes made in the last decade by British 
Railways, French SNCF and the West German 
Railways’. 

These figures must not be pressed to far, but 
the disparity is great, not least in regard to the 
long-term rate of improvement achieved. The 
destruction of the French railway system during 
the war gave the opportunity there for bold 
developments and striking results as shown by 
the above table. As the technical work of 
modernisation becomes effective, we shall cer- 
tainly see a rapid rate of advance by British 
Railways. Now that action has been started, 
there must be no hesitation in driving it through. 


MARINE TRANSPORT 


On the marine side, this country has much 
to be proud of in its past achievements, but here 
also technical change is pressing hard on our 
heels in ship design, in constructional methods, 
and in port operation. 

How many people in this country know of the 
technical developments that have made Rotter- 
dam the world’s second port after New York, 
and realise the huge industrial development with 
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which it is linked? Tonnage handled in Rotter- 
dam has risen from 42 million in 1938 to 74 
million in 1957, whereas London in that period 
has gone from 41 million to 56 million. If 
Rotterdam has geographical advantages over 
London, that should be a spur for us to ensure 


the most up-to-date technical development and 


to reexamine our attitudes and operating 
methods, such as the present cumbrous dock 
Management system and our old (or new) 
restrictive practices. 

As a student working in a shipyard my first 
job was to mark off a bronze casting for a sky- 
light opening gear; it was a “ special ’’ with its 
own drawing and pattern. On asking why 
equipment of this kind was not standardised, 
I was told that every line (and sometimes every 
ship) had its own particular designs—perhaps 
fads and fancies would be a better description. 
No doubt there has been some advance since 
then, but the high speed and low cost of ship 
construction in many foreign yards makes it 
pertinent to ask whether, as between owners and 
builders, we are yet doing all that we might to 
develop dimensional and other standards where- 
ever possible. The traditional skills and quality 
of British shipbuilding are unrivalled, but that 
does retract from the need for an increase in the 
application of scientific engineering and the em- 
ployment of more highly qualified technologists. 

Now we are faced with a new and challenging 
method of propulsion in nuclear energy. On 
land, the Atomic Energy Authority, the Central 
Electricity Authority, and the electrical industry 
have pioneered with success because of their 
great concentration of technical strength. I do 
not underestimate the difficulties, the cost and 
—as at present envisaged—the limitations of 
nuclear power for marine work. But can 
anyone doubt that it has a very great future, or 
that this is the type of development where 
knowledge is best bought the hard way, rather 
than by following others and having to pay 
tribute to them in money and prestige? 

The theoretical advantage of submarine trans- 
port in the deep and open sea is undoubted, but 
the problems of navigational hazard and of 
handling in shoal water and in port are formidable. 
I would think they are unlikely to be solved in a 
satisfactory and economic way for a long time 
ahead, except perhaps for small and very special 
uses. Nevertheless the idea is stimulating, and a 
refreshing break-out from conventional thought. 
So, too, is the “*‘ Hovercraft,’ though whether it 
is to be regarded primarily as ship, aircraft, or 
land vehicle is far from clear. 


AIR TRAVEL 


On the air side, it is interesting to note that 
no end to technological advance is yet in sight 
after 50 years of rapid change. In large measure 
this is due, no doubt, to the physical conditions of 
three-dimensional travel, but I believe there are 
two other factors that greatly affect the position. 
In this field, unlike land transport, engineering 
science has always been recognised as the essential 
basis for progress; the horse, so to speak, is out 
of science by engineering and is ridden by tech- 
nology. In the second place, the air side, both 
civil and military, compels international com- 
parison and rivalry. 

The “ Bleriot > London-Paris air race under- 
lined a fact known to all who use air travel—the 
time taken in connecting town centres with the 
start and ending of a flight. This earthbound 
movement often exceeds the flying time, and with 
jet aircraft it is becoming no small factor even 
in long-distance travel. It would seem that the 
solution must lie in some form of vertical take-off 
and descent, whether of helicopters providing a 
feeder service to runway-launched planes, or 
more radically in long-distance aircraft capable 
of vertical take-off. But any such machines will 
still require landing and parking space on no 
small scale within large towns, if the basic 
difficulty is to be overcome. Here is an almost 
certain requirement of a major kind, which 
appears to demand far more attention than it 
has yet received, for it is close upon us. 

I cannot forbear a personal opinion on the 
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possibilities of ballistic flight with which I became 
involved from 1943 onwards. I never had any 
doubt about the immense potential importance of 
guided rocket missiles in the military sphere. 
I am equally convinced that they will play no 
appreciable role in civil transport for the next 
100 years at least. Earth satellites as radio relay 
stations, or for meteorology, may be worth- 
while, but if a human being lands on the moon 
and comes back alive before 2,000 ap I should 
be surprised. Of course, the probing of our 
universe is of great scientific interest, but it seems 
to me that this is likely to be one of the most 
unrewarding fields of research as far as any 
possible practical benefits are concerned. The 
military work on missile development has led to 
some technical advances in electronics, servo- 
mechanisms, and metallurgy; it is only too likely 
that such work will continue and there would 
seem, therefore, the less need to pursue work of 
this nature for purely civil purposes. It would 
appear that there is something wrong with our 
sense of values and with our research priorities 
if we contemplate the same order of expenditure 
on the investigation of outer space as currently 
on road research! 


CONCLUSION 

It is natural to compare a national community 
in its development and functions with the human 
organism. The analogy is close, whether one 
considers the early stages of growth with its 
increasing complexity and the rise of conscious- 
ness, or compares the muscular system of the 
individual with the industrial sources of power. 
Transport clearly corresponds to the circulation 
of the blood, as we recognise when speaking of 
“‘ arterial” roads; similarly, the body’s nervous 
system has its counterpart in ‘‘ communications,” 
if that word is used in its fuller meaning. How 
far human ageing and death is normally due to 
loss of tone in the circulatory system it is for the 
medical scientists to say, but even the layman 
knows that arterio-sclerosis and thrombosis are 
deadly dangers; so, too, are the corresponding 
diseases of transport. But here there is indeed a 
difference between the human and the corporate 
body. The latter has it within its own power to 
renew and develop its transport systems inde- 
finitely to ensure healthy existence and, if desir- 
able, growth to the limits of geographic space. 

Since the last war we have done much to 
extend our industrial resources for the produc- 
tion, as it were, of new tissue and increased blood 
supply for the body politic. My argument is 
that the development of our land transport 
system has, relatively, fallen far short of our 
needs. In consequence, the whole body suffers 
a loss of time and efficiency. This is a condition 
we cannot afford in a competitive world, and 
one that we should not tolerate for the sake of 
our pride or our comfort. We must redress the 
balance by far more capital development, par- 
ticularly of the road system, and by training a 
greater proportion of our best minds in the 
understanding and use of science. 
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100 M.P.H. AUSTIN A99 


Disc Brakes and 5-speed Transmission 


After the series of Farina-styled 14-litre cars 
comes the BMC’s low priced 3-litre six-seater, 
the Austin A99. This is incomparably the best 
Austin ever built in this class; the best looking, 
with its low, broad Farina-styled body, the best 
performer and the safest. It accelerates swiftly 
up to 100 m.p.h., handles like a thoroughbred, 
and has powerful servo-assisted disc brakes. At 
its basic price of £810 in England, overdrive 
included, it is one of the world’s best buys. 
Since October 1954, Austin has built over 
100,000 of the Austin A95 and 105, which is 
roughly four times the combined output of 
Germany, France and Italy in cars over 24 litres. 
The British Motor Corporation’s new model 
should handsomely consolidate their dominant 
position in this class. 

As with the Austin Healey and Wolseley 6/99 
the engine has been enlarged to 2,913 c.c. 
(177-8 cu. in) by increasing the bore size, and 
two SU carburetters are used to provide the 
greater gas flow without loss of low-speed 
performance. Extra capacity, better breathing 
and a slight increase in maximum revolutions 
have helped to raise maximum bench output 
from 92 b.h.p. at 4,500 r.p.m. to 112 b.h.p. at 
4,750 r.p.m., an increase of 22 per cent, while 
torque has risen from 145 lb-ft at 2,500 r.p.m. 
to 1651b-ft at 2,400 r.p.m., an increase of 
14 per cent. The inlet manifold is water heated. 
It is claimed that this gives more even tem- 
perature distribution and more consistent tem- 
peratures throughout the year than an exhaust- 
heated hot spot. Dual exhaust manifolds also 
contribute to free gas flow. Weslake, the 
famous combustion specialist, was concerned in 
the design of head and manifolds. Double valve 
springs serve to prevent surge, and tappets are 
Parco-lubrize treated to reduce cold-start wear. 

The new five-speed transmission has a normal 
clutch, three-speed manual-shift gearbox with 
Porsche ‘“* magic-ring’’ synchromesh on all 
forward speeds and Borg Warner planetary 
overdrive operating on second and third speeds. 
The Porsche synchromesh, already adopted by 
most Grand Prix car builders, dispenses with the 
normal synchrocones, which usually lose their 
effectiveness as the mileage increases. Instead 
it uses a split ring which collapses at the moment 
of synchronisation. 

The brakes are new type Lockheeds, with 
discs of 10-6 in diameter at the front and drums 
of 10 in diameter at the rear. They are vacuum 
servo assisted. Up to about 0-5 ¢g the braking 
distribution is 65 per cent on front wheels and 
35 per cent on rear but for emergency braking, 
which produces a sharp weight transfer to the 
front wheels, a simple spring-loaded shut-down 
valve holds the pressure steady in the rear brake 
lines and diverts all excess pressure to the front 
discs. This gives even braking effect in widely 
varying conditions and helps to prevent the 
rear brakes locking in an emergency. Retention 
of drum brakes at the rear simplifies the hand- 
brake mechanism and avoids the need for 
frequent handbrake adjustment. The vacuum 
servo has a reservoir sufficient for seven power- 
assisted stops even if the engine should be 
stalled with the gear in neutral. Maximum 
pedal force required from the driver is 85 lb. 

Steering is by cam and peg. Pivots and 
levers are stiffer than on previous BMC sixes 
and the steering box is bolted to the structure 
in two planes to eliminate any deflections which 
might cause vagueness in fast cornering. 

The big four-door sedan body is an all-steel 
unit structure with box section longerons under 
the floor for added strength. The bare structure 
weighs 815lb (370kg) and has exceptional 
torsional stiffness. Front and rear wings are 
permanently attached for added strength. Front 
suspension, by coil springs and wishbones, with 
the top wishbone pivoting on a _ piston-type 





damper, is mounted on a separate crossmember 
insulated from the main structure by four rubber 
mountings. There is also an unusual method 
of mounting the rear axle, which helps to prevent 
transmission of road noise and vibrations to the 
body. Each half elliptic spring has a bracket 
clamped to it carrying two rubber bushes. Pegs 
on the axle engage with these bushes, which are 
widely spaced to resist driving torque and braking 
reactions. 


Effortless Speed 


An idea of the Austin’s potential for effortless 
fast cruising is provided by the following table 
showing road speeds at 1,000 engine r.p.m. with 
the standard transmission: 





Overdrive third ae ..| 27-04m.p.h. | 43-5 km.h. 
Direct third ee i8-92 m.p.h. | 30-5 km.h 
Overdrive second 16-39 m.p.h 26-4 km.h 
Directsecond .. --| 11-47 m.p.h. | 18-55 km.h 
First. - oa -.| 6-11 m.p.h. | 9-85 km.h 


With the Borg Warner automatic transmission, 
optional at extra cost, road speeds at 1,000 r.p.m. 
with torque conversion at 1 : | are: 


Third oe “i ..| 20°84 m.p.h. 33-6 km.h. 
Second es 7 .-| 14°52 m.p.h. 23-4 km.h. 
First ei da ‘6 asi 9-03 m.p.h. 14-55 km.h. 


Below 30 m.p.h., if the overdrive selector is in 
use, the car freewheels, permitting clutchless 
changes on the three-speed gearbox in town 
traffic. Over 30 m.p.h., regardless of selector 
position, fast and silent shifts are made, thanks to 
the unbeatable ‘“ magic ring’? synchromesh. 
One rather startling possibility with this trans- 
mission is the ability to start in second gear and 
accelerate swiftly to over 85 m.p.h. without 
touching clutch or gear iever; you just release 
the throttle momentarily on the way up to engage 
overdrive second. Maximum speeds in gears 
are approximately Ist 32 m.p.h., 2nd 60 m.p.h., 
2nd overdrive 87 m.p.h., 3rd 98 m.p.h., over- 
drive 3rd gives 100 m.p.h. at 3,660 r.p.m. 
Naturally overdrive 3rd has limited gradient 
performance; although it can sustain 50 m.p.h. 
on gradients not steeper than 1 in 13 but a kick- 
down on the accelerator brings in direct third, 
on which the car will climb gradients up to 
1 in 9-5 at 50 m.p.h. and 1 in 15 at 77 m.p.h. 
according to maker’s figures. 

The cars I tried were new and not free enough 
to give full performance, but showed good pro- 
mise of getting close to the performance of proto- 
types which I understand have recorded the 
following figures: 0-30 m.p.h. in 5-2 sec, 0-50 
m.p.h. in 11-0 sec, 0-60 m.p.h. in 15-2 sec, 
0-80 m.p.h. in 28 sec. 

I also drove a car with automatic transmission 
which was notable for the smoother downshifts 
than one usually gets with this type of trans- 
mission. Acceleration according to works figures 
is 0-30 m.p.h. in 6-8 sec, 0-50 m.p.h. in 13-9 sec, 
0-60 m.p.h. in 17-0 sec, 0-80 m.p.h. in 33-3 sec. 

The braking is brilliant. On a slightly loose 
surface the limit was reached when all four 
wheels locked, but the action was safe and even. 
On concrete | was doing emergency stops from 
60 m.p.h. with the hands off the wheel. With 
the latest Austin Healey, which has discs at 
front and drums at rear, there is a feeling after 
hard driving that the rear drum brakes are 
working hard but with the A 99’s shut-off valve 
the feeling does not arise and the feel of the 
pedal seems to be better maintained. 

But the biggest surprise of all is the handling 
of this new Austin. Anti-roll bars at front and 
rear cut down sway on fast corners. Without any 
preparation in the way of specially high tyre 
pressures or hard damper settings, | took one 
round an airfield drifting all four wheels with 
power full on. On a small tight triangular 
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Features of the new 3-litre engine are; double valve 
springs, water-heated inlet manifold, dual exhaust 
manifold and double SU carburettors. The maxi- 
mum bench output is 112 b.h.p. at 4,750 r.p.m. 


circuit with one right angle turn and two near 
hairpins, totalling only 1-7 miles, I averaged 
over 66 m.p.h. The whole car feels taut and 
completely stable; steering is light, responsive 
and accurate, but free from kick-back. Yet the 
ride is comfortable and the measures taken to 
damp out road noise and vibration are very 
effective. Using direct top, the car will accelerate 
from 40 to 80 m.p.h. in under 23 sec, or if one 
uses the gearbox, the time can be cut to under 
20 sec And this new five-speed transmission 
brings fuel economy too. Works figures quote 
consumption at a steady 60 m.p.h. as 28-2 miles 
per gallon and a steady 80 can be maintained at 
a consumption of 24 m.p.g. 

On the debit side, it was sometinjes difficult to 
tell whether overdrive had engaged or not and 
with this system of throttle-controlled engage- 
ment it can sometimes engage when not wanted 
but there is a price advantage over the positively 
engaged switch-controlled overdrive used on 
Austin Healeys, which has helped to make it 
possible to offer this remarkable car with its 
five-speed transmission at a basic price in England 
of only £810. With automatic transmission it 
costs £860. Style, size and silence, commanding 
performance, awe-inspiring road holding and 
braking unequalled in its price class make this 
one of the year’s greatest new models. 


DRIVERS AND COLLISIONS 


Two lectures will be given by Professor J. H. 
Mathewson of the Institution of Transportation 
and Traffic Engineering, University of California, 
at the Road Research Laboratory, Langley Hall, 
Langley, Slough, Bucks. The subjects will be: 
“Experiments on Automobile Collisions,” o? 
9 September, and “ A Simulator for Research on 
Driver Behaviour,” on 16 September. Both 
lectures will commence at 3.30 p.m. Tickets for 
admission are free and can be obtained from the 
Director of Road Research, Road Research 
Laboratory, Harmondsworth, West Drayton, 
Middlesex. 
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Part one, which appeared on pp. 97-99 last week 
dealt with the fundamental principles of thermionic 
and thermoelectric generators. Continuing from 
basic knowledge, this part deals with the engine- 
ering design parameters and performance of 
proposed generating systems. 


Design and Performance 


Materials for Thermoelectric Generators 


In order to predict the potential performance 
of thermoelectric generators it was considered 
that calculations should incorporate the property 
values of a representative material, having a 
figure of merit in the region of 5 x 10%. In 
this way performance estimates are based on a 
realistic material, such as would result from a 
reasonable development programme. 

For the sake of simplicity the properties of 
the two types of junction material, p-type and 
n-type, are assumed to be the same. Each will 
generally be derived from the same basic sub- 
stance with appropriate impurity additions. 
Figs. 8, 9 and 10 show the assumed property 
values; electrical conductivity, Seebeck coeffi- 
cient and thermal conductivity. Fig. 11 shows 
the derived figure of merit and Fig. 12 shows the 


Fig. 8 Electrical conductivity of semicon- 
ductor material as a function of temperature. 
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Fig.9 Seebeck coefficient of semiconduct- 
or material as a function of temperature. 
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Fig. 10 Thermal conductivity of semicon- 
ductor material as a function of temperature. 
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THERMOELECTRIC POWER 


An Investigation of its Possibilities 


Part 2 


efficiency of a couple composed of the materials, 
as a function of the absolute temperature of the 
hot junctions, assuming that the cold junctions 
are at a temperature of 300° K. 

The following conditions help to give a high 
value of z to a material or combination of 
materials: 


(a) The ratio 2 should be as high as possible; 


this is found to increase as the mean atomic 

weight of the compound increases. 

(b) The effective mass of the charge carrier 

should be as high as possible. 

(c) Couples should consist of compounds 

respectively exhibiting predominantly electron 

semiconductivity and predominantly hole 
semiconductivity. For this purpose the energy 
gap should be as small as possible. 

Joffe® shows that, for true metals, z has a value 

of about 8 = 10-°. 

Some semiconducting elements, for example 
selenium, have very high Seebeck coefficients'* 
of the order of 1 to 2 = 10°* volt per ° K. 
However, these do not give rise to high z values 
because of the unfavourably high values of K p 
which they possess. 

Telkes'* measured the properties of a number 
of materials giving the values listed below (Table 
I). Other values appear in Table II. 

By using certain impurity additions, the value 
of z for bismuth telluride base alloys has been 
raised to 2-5 x 10-* and recently, it is believed, 
to 3-5 x 10-*. Further general information is 
given by Airapetyants'*, Wright'®, Goldsmid 
et al.‘® 17, and Putley’®. 


Basic Thermoelement 


The thermoelement consists simply of two 
blocks of semiconductor material, connected 
to each other and to an external load or to other 
thermoelements as in Fig. 13. Alternate junc- 
tions are maintained at temperatures T, and Ty 
respectively, by the supply and removal of heat. 

The manufacture of the thermoelectric mate- 
rials themselves is an art, which presents consider- 
able difficulties. The techniques of powder 
metallurgy and zone refining may help to solve 
some of the problems. Factors, including the 
necessary degree of purity, have not yet been 
fully established, but it seems certain that the 
conditions of preparation will not be nearly as 
exacting as for other semiconductor devices, 
such as transistors and rectifiers. 

Another basic problem is to find methods of 


By G. W. Wilson, B.Sc., Ph.D., 


and B. C. Lindley, B.Sc. (Eng.) 
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material asa function of temperature. 
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cal generation using hypothetical ther- 
moelectric material at T, 300° K, 


joining the blocks of semiconductor material to 
metallic conductors forming the electrical con- 
nections, ensuring good electrical and thermal 
conduction. Generally, the solution can be 
found by careful selection of brazing or soldering 
materials. Materials for thermal and electrical 
insulation between conductors and cladding also 
bring in new problems. Russian workers have 
used very thin sheets of mica wetted with oil to 
give good thermal conduction and adequate elec- 
trical insulation, but this method is suitable only 
for low temperatures, as in refrigeration devices. 

Considering the arrangement shown in Fig. 13, 


TaBLe I ‘ ° : ° 
- with heat supplied by a heating fluid to the hot 
Materials from which Temperature junctions and rejected to a cooling fluid from the 
thermocouple was z range of cold junctions, the heat input is given by 
formed measurements 
crmn(Tri— Tho) - - (12) 
Chromel-—Constantan 0-83 10-4 0 to 400° C f : db 
iy ~ © i x 10° 0 to 200° C and the quantity of heat rejecte 
Bi, Sb, Snalloys ..  ..| 0:44 x 10-3 0 to 200° C and the q y wath y 
ZnSb-Bi, Sb alloy i 1 10-* 0 to 200° C 1 
ZnSb-Constantan. . : 0-7 x 10-4 0 to 400° C W ( 1) Ce Me (Tei— Teo) - (13) 
snarls 7 
Taste Il 
Mobility Temperature range over which 
Compound Melting point u, Up, | z the properties necessary to Energy gap 
(°C) electrons holes derive z have been measured (eV) 
(sq. cm per sec. volt) 
= . : 
ZnSb es i i 546 60 340 1-1 10-* 0 to 400° C 0-6 
PBSe ‘s 1,065 1,200 475 ~l a 0 to 300° C 0-25 
PbTe 904 1,200 850 ~l 10-* 0 to 300°C 0-31 
Bi,Ses 706 ~I =x 10% 150 to 30° C 
Bi,Tes 585 ~1°5 10-* 150 to 30°C 0-2 
HgTe 670 » 10,000 ~0-15 
nAs 940 30,000 200 0:47 
InSb -| $23 65,000 1,000 0:23 






























Research and Development 








———> Heating Fluid 





N 
Ne 
my BY 





~ . . 4 











es 





Woveteters 
oS 


Neseecateceeecnatete 








5/7 17 27 


“ENGINEERING” 


Fig. 13 Individual thermoelement and thermo- 

elements connected in series to form a thermopile. 

1. Cladding 

2. Material with good electrical insulation and good thermal 
conduction 

3. Material with good electrical and thermal insulation 

4. 
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Interconnecting conductors 
and 6. p- and n-type semiconductor blocks 


The temperatures of the hot and cold junctions 
are given by 


temperature } 


‘difference 
= = between 
Ti = Thm heating fluid 
and heated 
(| surface J 
f temperature 
difference 
an 4 between 
heated surface 
and hot 
junction J 
S l 
=T.p- 2 = -G- . (14) 


4°, “a, 


Fig. 14 Dimension of semiconductor thermo- 
element as a function of heat flux. 
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and cooled surface 


temperature difference 
+ between cooled surface 
and cold junction 
As qe s af: Ie 


temperature difference 
Ts = To, + between heating fluid 


= => 15 
cm h, Ss, qe K, ( ) 
The heat fluxes are 
WwW 
= — ; ‘ , . (6 
qh 7S (16) 
Wl — ») 
a 17 
Ce 7S (17) 
qh it Ve 
= ‘ ; . 
Im 2 ( ) 
The dimensions / and S are given by 
K 2T,(T, — Ty) 
a _ phon st 
Fin {T To) + 4(m + 1) 
_— 2 
_ 20, — To) } (19) 
8 (m + 1)? 
and . 
>W 
Seca (1-2) - 2 
The specific power output, w, is given by 
eae WwW 
S/ 
Gm" 
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position of the individual semiconductor blocks 
during manufacture. 

Thermal stress is of importance, not only in 
the semiconductor blocks themselves, but ip 
the thermal and electrical insulation employed, 
Unfortunately, since the mechanical properties 
of many promising semiconductor materials 
have not yet been determined, it is impossible 
to give even an approximate assessment of the 
limitation on heat flux provided by thermal 
stressing. 


Heat Sources and Heat Sinks 


The available sources of heat energy are well 
known. Fossil fuels are burned to give high 
temperature combustion gases which could 
transfer heat directly to the cladding surface of 
the hot junctions or to an intermediate agent, 
such as a circulating liquid. In the case of a 
nuclear fuel an intermediate transfer agent, or 
coolant, is employed, and this may be gaseous 
or liquid. 

It is desirable that the hot and cold junctions 
of the thermopile should be maintained at 
constant and uniform temperatures to achieve 
uniform power generation; in other words, the 
heat source and heat sink should be as nearly 
isothermal as is practical. 

Nuclear heating of the heat transfer agent is 
preferabie to combustion heating for the follow- 
ing reason. Combustion heating involves the 
production of high temperature gases at, say, 

1,500° K, which to utilise as much as 








2 ~4(m + 1) 


(21) 


Fig. 14 shows the relation between the 
dimension / and the mean heat flux q,,, using the 
assumed property values, and with T, = 300°K. 
The value of m is chosen to give maximum 
efficiency. Fig. 15 shows the specific power, w, 
as a function of q,, and T,, with T, = 300°K. 

The internal electrical resistance of a single 
thermoelement is given by 


41 1 
Aa 


and the resistance of the thermopile (consisting 
of N thermoelements in series) by 


—4IN’ 
io 77 


Since the external load resistance R_ will 
generally be known and m will probably be 
fixed by the criterion chosen for efficiency 
(e.g. optimum efficiency or maximum power 
transfer) the geometry of the thermoelements 
and the number of thermopiles connected in 
parallel must be arranged to give the requisite 
value of internal resistance. 

The no-load voltage, Eo, of a single thermo- 
element is shown in Fig. 16 as a function of 


(22) 


(23) 


: . EB 
temperature. Fig. 17 shows the ratio E, for 


0 
} ;  - 
the optimum values of the resistance ratio — 
r 


again as a function of temperature, 


Construction of the Thermopile 


The thermopile consists of an assembly of 
thermoelements connected electrically in series 
or parallel to obtain the required levels of 
current or voltage. Thermally, the elements are 
arranged in parallel, since all the hot junctions 
should ideally be at one temperature and all 
the cold junctions at another. However, with 
certain materials it may -be advantageous to 
stage the thermopile; this can be done when 
materials achieve their optimum efficiency 
(materials usually exhibit a peak in the curve 
of z as a function of temperature) between 
different temperature limits. In this case the 
efficiencies are additive, except for a negative 
term involving the product of efficiencies.’ 
It is possible that in many applications staging 
would not be economically advantageous; much 
can be achieved by slightly varying the com- 


K (1 - 3) {cr —T) + 2T,(Ti — To) — 2, — al cooled to a low temperature. 
.41 0 T 8 (m rm 1)? 


= possible of their heat content, must be 
If the 
gases are used directly to heat the 
thermopile the mean temperature of 
the hot junctions will be lower than the mean 
of the inlet and outlet gas temperatures. If an 
intermediate liquid heat transfer agent is used, 
the mean temperature of this is likely to be about 
the same as the outlet gas temperature. Thus 
to increase the temperature of the hot junctions 
in either case, the outlet gas temperature must 
be increased, thus rejecting much of the heat 
and reducing the thermodynamic efficiency. 

A nuclear reactor, on the other hand, can be 
designed to produce heat more nearly iso- 


Fig. 15 Specific power of thermoelement as a 
function of heat flux. 
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Fig. 16 Thermo emf of single thermoelement as 
a function of temperature. 
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optimum resistance ratio 
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thermally since, being a closed cycle system, 
heat rejected at a high temperature is merely 
passed back to the system and is not wasted. 


Fig. 18 Possible arrangements of thermopile for 
use in thermoelectric generator. 
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Even with a gas coolant a high reactor inlet 
temperature could be chosen if the system were 
designed for a thermoelectric application. The 
limitation is set by permissible pumping power. 

In the case of any fluid the heat transport is 
the product of mass flow, specific heat and 
temperature difference. The pumping power, 


‘ which must be kept down to an economic 


fraction of the heat output, is proportional to 
the product of volumetric flow and the pressure 
difference in the circuit. With a gas the chosen 
temperature difference tends to be high to 
reduce the mass flow and pumping power; with 
a liquid the temperature difference can be made 
small while still retaining a low fractional 
pumping power. Clearly, liquid heating and 
cooling is advantageous, since isothermal con- 
ditions are most nearly achieved. 

Rejection of heat will ultimately be to atmo- 
sphere or naturally available cooling water. 
Water as the primary coolant is, in any case, 
the obvious and best choice. It is only in very 
small units, where a sacrifice in efficiency could 
be allowed, that direct air-cooling might be used. 


Configurations of Thermoelectric Generator 

The construction of the practical generator 
involves the provision of the thermopile with 
suitable channels and headers for the flow of 
heating and cooling media, suitable methods of 
electrical interconnection, and necessary mech- 
anical support. 

A tube or plate type of construction is the 
most obvious, as depicted in Fig. 18. In the 
case of the tube construction it is favourable 
for the ratio of external to internal diameter 
to be as low as possible, as otherwise the 
variation of heat flux through the thermoelement 
is very wide. The internal diameter must be 
kept small to improve the heat transfer coeffi- 
cient. Reference to Fig. 14, remembering that 
the difference in diameter will be approximately 
2 /, illustrates that the diameter ratio will often 
be quite large, especially for low temperature 
difference. In this case, having chosen an 
internal diameter, it may be difficult to obtain 
good heat transfer at the outer surface, since 
the hydraulic diameter will then be large, even 
with close-spacing of the tubes. One solution 
is to use annular channels, departing from the 
fundamental simplicity of the tubular arrange- 
ment. 

The tubular arrangement is also preferable, if 
the heating fluid is passed through the inner 
channel and the cooled outer sheath is mech- 
anically strong, since the expansion can be made 
to improve the thermal and electrical contacts. 

With plate-type construction the dimension 
of the heating and cooling channels can be 
changed independently and sheet-metal extended 
surfaces readily incorporated. Distortion by 
thermal stress may limit the permissible heat 
flux since the provision of sufficiently strong 
cladding results in temperature losses through 
that cladding. 

The final choice of configuration must, 
however, be made after considering the tem- 
peratures, pressures and flows associated with 
any particular system. 


Use with Organic-Moderated Reactor 


The generator may be of plate-type con- 
struction with alternate channels for heating 
fluid (polyphenyl) and cooling fluid (water). 

Taking representative temperatures: 


Thm = 586° K (inlet 628° F; outlet 563° F) 
Tem = 311° K (inlet 75° F; outlet 125° F) 


it is further assumed that the channel dimension 
and heat transfer surface are arranged to give 
h,, = 0-158 watt per sq. cm ° K 
h, = 0-63 watt per sq. cm ° K, 
both assumptions being reasonable for the 
fluids concerned, and involving a pressure loss 
of the right order. 

Two main factors should be considered in the 
optimisation of such a generator. As the heat 
flux into the thermopile increases so the tem- 
perature difference is reduced and the thermal 
efficiency falls; also as the heat flux increases 





Research and Devclopment 


the volume of semiconductor material decreases, 
as does the total volume of the generator. High 
thermal efficiency means low capital and fuel 
costs of the heat source; small generator volume 
means low capital cost of the generator. The 
generator design can thus only be optimised by 
considering the characteristics of the primary 
heat source. 

Fig. 19 shows the thermal efficiency and the 
volume of semiconductor material per unit 
output, both as a function of heat flux. It is 
apparent that the volume of material falls at 
first very rapidly as the heat flux increases, 
penalising the design of a generator for the 
maximum attainable thermal efficiency. A prac- 
tical compromise might lie in the range 
5 to 15 watt per sq. cm. 

Choosing 10 watt per sq. cm. the resulting 
thermal efficiency is 12-5 per cent, and the elec- 
trical output from a generator having an effec- 
tive volume 10 ft 10 ft 10 ft would be 
18-5 MW(e) (megawatts electrical), requiring a 
heat input of 148 MW(t) (megawatts thermal). 
With an output voltage of 500 volts on full-load 
the corresponding current would be 37,000 amps. 
The number of thermoelements required in 
series would be 16,800. The output voltage/ 
current characteristic is of interest and this is 


Fig. 19 Thermal efficiency and volume of OMR 
thermoelectric generator as a function of heat flux. 
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Fig. 20 (Below) Terminal voltage and power 
output as a function of load current. 
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shown in Fig. 20, for a limited range about 
the normal operating point. It is assumed that 
the temperatures T, and Ty) remain constant, 
with small changes in load accommodated by a 
change in the rate of flow of the heating fluid. 
A higher mass flow will result in an improved 
value of the heat transfer coefficient, so that the 
temperature of the heated surface remains 
nearly constant. The dotted curve shown in 
Fig. 20 gives an indication of the behaviour in 
practice. 

Owing to the steep voltage characteristic only 
small changes in load current through an 
individual thermopile would be _ permitted 
which means that major changes in load would 
have to be accomplished by some form of 
switching. 
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Thermionic-Thermoelectric Generator 


Heat sources at temperatures in excess of 
1,200° K are required for thermionic generation, 
as indicated by the previous example. The only 
fluid heat transfer media for which the high 
temperature technology is sufficiently advanced 
are gases; liquid metals have not been employed 
at temperatures above about 900° K. It has 
already been shown that gases involve a mean 
hot junction or cathode temperature well below 
the inlet temperature of the gas, impairing the 
thermodynamic efficiency. The possibility arises 
of using the actual nuclear fuel element directly 
as the heat source, either heating a thermionic 
emitter by radiation, or acting as its own 
emitter, as has been done in the prototype 
reactor fuel element developed at the Los 


MOLECULAR ELECTRONICS 


Micro-miniature Devices to be Developed 


Although the latest transistors are much smaller 
than those of a few years ago they are still too big 
and further reductions in size are being sought 
after by the solid state physcists. 

The reasons for this are twofold. First there 
is the need to raise the upper frequency limit, 
which is always inversely proportional to the 
size. Then, even more important at the moment, 
there is the demand for smaller instruments to 
reduce the payloads of satellites and missiles. 

Primarily with the object of reducing size, the 
Office of Naval Research and the Air Force 
Research and Development Command of the 


USA have commissioned several American 
manufacturers to design and develop “ molecular 
electronic equipment.”” Already, a light sensitive 
oscillator, which changes frequency as_ the 
ambient light intensity varies, and a solid state 
switching device have been produced on these 
lines. The oscillator is a single crystal with only 
two lead wires, weighing about 0-02 gm and 
occupying only about 0-001 cu. in. To produce 
the same unit with transistors would have required 
several separate components, weighing about 
7 gm and taking up about | cu. in. 

Molectronic circuits, as they are called, are 


NUCLEAR RADIATION AFFECTS MAGNETS 
Research Report from USA 


A research report has been released by the 
Office of Technical Services, US Department of 
Commerce, which shows that magnetic materials 
are seriously affected by nuclear radiation. 
Tests conducted on a number of ferromagnetic 


materials have indicated that those having the 
highest permeability and lowest coercive force 
are degraded considerably by irradiation expo- 
sure. Deterioration is also significant on mat- 
erials with medium permeability ratings. 


MEETINGS AND PAPERS 


Institution of Mechanical Engineers 
LUTON 


** Design and Development of Machine Tools,” by C. A. 

Sparkes. Joint Meeting with the Eastern Graduates’ Section. 

Town Hall, Luton. Thurs., 10 Sept., 7.30 p.m. 
MANCHESTER 

Branch chairman’s annual address, by J. F. Bolton. North 

Western Graduates’ Section. Engineers’ Club, Albert Square, 

Manchester. Wed., 16 Sept., 7 p.m. 


Institution of Plant Engineers 
DUNDEE 
** Air Cooled Diesel Engine Development,”’ by P. L. Johnson. 
Dundee Branch. Taypark Hotel, West Ferry, Dundee. 


Members’ Evening: Subjects to be introduced by J. S. Gooch 
and N. J. Walker. Edinburgh Branch. 25 Charlotte Square, 
Edinburgh. Tues., 8 Sept., 7 p.m. 

EXETER 
Discussion on ‘“* Glass in Industry.”” Western Branch. Royal 
Clarence Hotel, Cathedral Close, Exeter. Wed., 9 Sept., 
7.15 p.m. 

MANCHESTER 
Chairman’s ‘* At Home” Social Meeting. Manchester Branch. 
Engineers’ Club, Albert Square, Manchester. Tues., 8 Sept., 
7.15 p.m. 

NEWCASTLE UPON TYNE 
“The Wilston Project,” by G. C. Lanham. North East 


Branch. Roadway House, Oxford Street, Newcastle upon 
Tyne. Thurs., 10 Sept., 7 p.m. 


Institution of Production Engineers 

LONDON 

*““Why Not Tool in Plastics?”’ by P. G. Pentz. London 
Graduates’ Section. Wed., 9 Sept., 7.15 p.m. 
LIVERPOOL 

** Quality Control,”’ by W. MacCrimmon. Liverpool Graduate 

Section. YMCA, Mount Pleasant, Liverpool. Wed., 

9 Sept., 7.30 p.m. 


Operational Research Association 
LONDON 
** Towards the Unification of Military and Industrial Opera- 
tions Research,” by Georges Brigham; ‘“‘ Ethical Commit- 
ments of Operations Research,” by Professor C. West 
Churchman; and “ Operations Research and Psychoanalysis 
in the Solution of Management Problems,” by Dr. Herbert 
Holt. These three speakers are American operational research 
workers who will have been attending the conference of the 
Institute of Management Sciences in Paris. Royal Society 
of Arts, John Adam Street, Adelphi, WC2. Mon., 14 Sept., 


2 p.m. : 
Physical Society 
LONDON 
Charles Chree Prize Lecture for 1959: ‘* Weather Forecasting 
as a Problem in Fluid Dynamics, by Dr. R. C. Sutcliffe. 


Imperial College, South Kensington, SW7. Thurs., 17 Sept., 
6 p.m. 


The address and telephone number of the headquarters of each institution are given below. Meetings 
in the headquarters town are held there unless otherwise stated. Particulars for this feature should 
reach the Editor not later than three weeks before the date of the meeting. 


Institution of Mechanical Engineers, 1 Birdcage Walk, St. James’s 
Park, London, SW1. (WHItehall 7476.) 

Institution of Plant Engineers 2 Grosvenor Gardens, London, 
SWI. (SLOane 0469.) 

Institution of Production Engineers, 10 Chesterfield Street, 


London, WI. (GROsvenor 5254.) 

Operational Research Society, 64 Cannon Street, London, EC4. 
(CITy 1800.) 

Physical Society, 1 Lowther Gardens, South Kensington, London, 
SW7. (KENsington 0048.) 
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Alamos Scientific Laboratories. The electrical] 
power is collected at the anode, which is cooled 
by a circulating fluid. 

A combination of thermionic and thermo- 
electric generation may be feasible and lead to a 
high total efficiency, since the heat rejected at 
the anodes of the thermionic generator can be 
passed to a thermoelectric generator. It js 
unlikely that the materials of the thermoelectric 
generator could be accommodated in the nuclear 
reactor core, whereas the thermionic generator 
within the core appears most attractive, so that 
the two parts of the generator will most probably 
be separated. 


To be continued. References will appear in 
Part 3. 


made by interposing thin insulating layers 
between films of conducting material to produce 
a small crystal stack. Each conducting layer is 
prepared by sputtering or evaporating through a 
mask on to a substrate and the insulating layers 
(metallic oxides) are made by admitting con- 
trolled amounts of oxygen. 

Inside the unit electronic activity takes place 
in three dimensions. Within the final crystal 
electric and magnetic fields! are set up around 
individual atoms and molecules which act upon 
the main current. So that these devices are not 
circuit elements, but entire circuits designed and 
made to order by the solid state physicist. 

Several molectronic elements are to be investi- 
gated the first of which will probably be demon- 
strated as laboratory models toward the end of 
1959 and used in military applications later. 


TUNNEL DIODES 
DEMONSTRATED 


Many Outstanding 
Advantages 


Several experimental circuits, using the new 
“tunnel diode’? were demonstrated by the 
General Electric Company, Schenectady, USA, 
recently. These circuits, which included a small 
FM transmitter and a microwave oscillator, 
illustrated for the first time the practicability of 
these new devices. 

The tunnel diode which was first suggested by 
a Japanese scientist in 1958, is related to the 
transistor and is said to be of comparable 
importance. The two most significant charact- 
eristics are very high frequency performance 
and a unique volt-amp curve which exhibits 
a pronounced negative slope over the first 
quadrant. 

According to engineers of the General Electric 
Company, the tunnel diode has the following 
outstanding advantages: (1) stable characteristic 
at temperatures ranging from low sub-zero to 
about 300° C; (2) frequency limit of 2,000 M/cs 
on present models and a probable limit of about 
100,000 Mc/s on future models; (3) microwatt 
power requirements; (4) mechanical simplicity 
provided by two terminal connections; (5) low 
electrical noise; (6) insensitivity to nuclear 
radiation. 

When used as a switch, the tunnel diode is 
said to be up to 100 times faster than transistors. 
The noise figures compare favourably with 
travelling wave tubes and klystrons and the power 
requirements are at least a thousand times lower 
than with any other device of similar function in 
use at the moment. 

Tunnel diodes are also being developed by 
other American firms, including Bell Telephone 
Laboratories, Murray Hill, New Jersey and 
Radio Corporation of America, Princeton, New 
Jersey. 
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On the Shelf 


By Frank H. Smith 


The International Statistical Institute, writing: 


in the person of a Mr. W. R. Buckland of 
55 Broadway, London, SW1, advises the appear- 
ance of the International Journal of Abstracts 
Statistical Theory and Method, due for July but 
overcarried due to disputatious printers. Eleven 
journals will be abstracted, some completely and 
the rest virtually completely and a further 
200 will be dealt with as they produce worth- 
while material. Oliver and Boyd are the pub- 
lishers and a prospectus is available from them 
at Tweeddale Court, Edinburgh, 1, or from 
Mr. Buckland at the address given. The very 
last item of print on the prospectus is—£5 or 
$16 a year of four issues or 30s or $4:°50 a 
copy, so it doesn’t need a statistician to tell you 
that it’s cheaper by the third-dozen. American 
readers—try Professor R. L. Anderson of 
North Carolina State College, Raleigh, NC. 

An interesting item has been produced by the 
International Astronautical Federation. It is 
Decimal Classification of Astronautics and is the 
third edition of the Saenger Classification 
(Saenger being one way of overcoming a shortage 
of umlauts) after the originator—Dr. Eugen 
Sanger. This is, of course, a_ self-contained 
classification and not a branch of the UDC. 
If you want further information, try Mr. H. H. 
Koelle, 4522 Panorama Drive, Huntsville, 
Alabama (where I’m off to with a banjo on my 
knee). 

Two books of interest to serious music lovers 
are advertised on leaflets inserted in the latest 
Philips Technical Review. They are ‘ Magnetic 
Sound Recording,” by D. A. Snel at 25s, and 
“From Microphone to Ear,” by G. Slot at 21s. 
One gathers from the blurb that both of these 
are understandable to others than those whose 
brains consist of printed circuits and whose 
main diet is transistors. 

In the weekly list of US Government publica- 
tions for 10 July, one is relevant to this column: 
Research Relations Between Engineering Educa- 
tional Institutions and Industrial Organisations, 
which is numbered SBA 1.12:23 and costs 
25 cents. HMSO will get it for you. 

The usual survey article in the July Applied 
Mechanics Reviews is on Magnetohydrodynamics 
(58 item bibliography) and it starts with a useful 
definition of the term: “* magnetohydrodynamics 
is concerned with the manner in which magnetic 
fields interact with electrically conducting fluids.” 
Understanding of the subject has advanced, it 
seems, in the achievement of controlled nuclear 
fusion reactions, by the study of high-speed 
vehicles and by recent progress in astrophysics 
and geophysics. Funny how one thing leads 
to another isn’t it? 

Now and again when I have read through my 
paper before the end of the journey has been 
reached and I find the crossword frustrating, 
I turn to the City page and read through the 
annual reports. It is quite an education to read 
all the ramifications of the bigger firms but I 
was recently struck with the idea that these can 
be a little confusing to the foreigner. Assume 
that he has looked in the dictionary to find what 
a metal box is. He then reads the rest of the 
report and finds that it covers cardboard, paper, 
plastics and heaven knows what other materials 
that go to the covering of an article which is to 
be sold in a shop or transported by rail, road 
and air. 

One wonders how long the company will retain 
such a confusing title. Presumably such all- 
embracing titles as containers, packers and so 
on have already been adopted but I do feel that 
companies could help the public a little by trying 
to avoid these confusions. I suppose goodwill 
has a lot to do with it, and expense of registrations 
and all the other hundred and one items that a man 
in the street cannot be expected to know anything 
about. 
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Boundary Layer Research. [Edited by H. 
GORrTLER. Springer-Verlag, Heidelberger 
Platz 3, Berlin- Wilmersdorf, Germany. 
(67-50 DM) 


The 32 papers in this volume were presented at 
Freiburg in August 1957 at a conference spon- 
sored by the International Union of Theoretical 
and Applied Mechanics (LUTAM). One of the 
papers is in French and the remainder are 
divided more or less equally between German 
and English. The discussions on the papers 
are well edited and contain some substantial 
contributions, which are given in full. Most of 
the authors are accepted authorities on the 
topics they discuss, and there is practically no 
overlapping with papers included in the Prandtl 
Anniversary Volume (50 Johre Grenzschich- 
forschung), also edited by Gé6rtler, and pub- 
lished in 1955. 

It would probably be most helpful at this 
stage to give a complete summary of the contents 
of the volume, but in the interest of brevity some 
arbitrary selection of the papers has been made. 
Townsend describes the existence in the tur- 
bulent boundary layer of jets of fluid originating 
from close to the wall and penetrating into the 
outer part of the layer, and as a separate topic 
presents measurements of laminar and turbulent 
skin friction close to the edge of a plate. Ackeret 
gives the results of a large number of experiments 
on straight and curved diffusers, of circular and 
elliptic cross-sections. Ludwig and Metzdorf 
calculate the laminar boundary layer in dis- 
sociating nitrogen at high Mach numbers. 
Stewartson gives solutions for the incompressible 
flow on rotating bodies, and for the sphere at 
rest in a rotating field. Glauert extends his 
earlier work on laminar wall jets. Schubauer 
describes experiments which show that, in 
certain circumstances at least, regular spanwise 
variations in thickness exist in the nominally 
two-dimensional laminar boundary layer, and 
that transition occurs as a result of turbulent 
spots arising in the crests. 

GOortler and Witting discuss inter alia the 
secondary instability which may arise due to 
curvature of the streamlines induced by Tollmien- 


Schlichting waves. Zaat gives numerical solu- 
tions of the two-dimensional stability equations 
which agree better with experiment than do the 
solutions of Schlichting and Lin. Lin himself 
discusses non-linear effects in stability theory and 
draws attention to the importance of harmonic 
components in the critical layer. Eichelbrenner 
and Michel give comparisons between calcula- 
tions and experiment for transition on a body of 
revolution at incidence, using transition criteria 
of Owen and Randall, and Michel. Bergh shows 
results obtained by introducing smoke into the 
laminar boundary layer on an aerofoil at low 
Reynolds numbers. A_ periodic wave-like 
structure is in many cases observed to precede 
transition. 

Ostrach analyses several problems of free 
convective flow between walls and in rotating 
containers. Schuh gives calculated temperature 
distributions along thin plates with supersonic 
boundary layers. Gadd gives a mainly qualitative 
discussion of shock-wave boundary-layer inter- 
action, and Ferrari calculates the influence of 
the boundary layer on pressure distributions at 
supersonic speeds. Mirels calculates the wall 
boundary layer behind a moving shock wave, 
and in different papers Moore and Persen give 
analyses of the unsteady incompressible laminar 
boundary layer. Wuest considers the effect on 
the laminar boundary layer of periodically 
disposed point and line sinks and gives theoretical 
solutions for the velocity distributions. Timman 
develops an approximate calculation method 
for three-dimensional boundary layers, and 
Oswatisch investigates the conditions for boun- 
dary layer separation. Tani gives low-speed 
measurements of the flow over a rearward facing 
step and Wehrmann and Wille present com- 
prehensive experimental results on the transition 
of laminar jets at low Reynolds numbers. These 
show the existence of vortex rings of a frequency 
which is related to the experimental parameters. 

The volume is very well produced, the papers 
are of a high standard and it is only to be 
regretted that it is not available in a complete 
English translation. 

M. R. HEAD 


SINGLE SPINDLE AUTOMATIC LATHES 


Einspindelautomaten. By F. KARPINSKI. Springer- 
Verlag, Reichpietschufer 20, Berlin W235, 
Germany. (48 DM) 

The term “ automation ” today is usually applied 
to complex transfer lines or to machine tools 
with servomechanisms based on elaborate elec- 
tronic measuring and control systems. Much 
has been written and talked about the rapid 
progress made in this field, especially during the 
post-war years. But it is sometimes forgotten 
that automation itself, in other words, machining 
a workpiece in large quantities without the need 
for an operator being in attendance, is not new. 
For many years the sequence of machining 
operations has been controlled efficiently and 
successfully by purely mechanical means in 
automatic lathes, and these are likely to hold 
their place in our workshops for the machining 
of small and medium parts. It is, therefore, to 
be welcomed that a survey of the present position 
of design, manufacture and use of these machines 
is published. 

Automation of production processes and 
methods necessitates an approach which covers 
the design of machines, the application of 
various types of cutting tools, the planning of 
production processes and the design of the 
product itself. The author of the present book 
has covered all these aspects because he no doubt 
considers that too detailed a description of one 
may obscure the importance of the others. In 
view of existing books on multi-spindle auto- 
matics, he has limited himself to single-spindle 
machines. 


The Brown and Sharpe design of the auto- 
matic lathe with an auxiliary control shaft for 
rapid switching operations is over 60 years old. 
It speaks highly for the ingenuity of its designers 
that, although it had to be further developed to 
satisfy modern requirements of high-speed 
machining, its basic principles have remained 
almost unchanged. It is not surprising, there- 
fore, that a great part of the book is dedicated 
to this type of machine, although other well 
known screw cutting and turning automatics 
have by no means been neglected. 

The clarity of schematic representations of 
some of the mechanisms is a commendable 
feature of the book. Excellent half-tone illus- 
trations are backed by clear drawings. Drawings 
of design details are not omitted, but frequently 
only the principles of working and of inter- 
relation of various mechanisms are shown. In 
one or two cases this restraint of the author has 
perhaps gone even a little too far. The book is, 
therefore, not a manual for designers of auto- 
matic lathes. It is in fact doubtful if such a 
manual would be desirable or have any practical 
value, because the experienced and ingenious 
designer would want to go his own way and the 
less gifted designer should perhaps not “ try his 
hand” purely based on book knowledge of such 
a complex field. 

The book presents the characteristics, possi- 
bilities and limitations of the many machines at 
present on the market. In addition the reader 
is introduced to the design and application of 
numerous special devices, tool holders and 
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tools, to the technical and economic consider- 
ations in making use of machines in the work- 
shop, the planning and layout of the procedures, 
the design and manufacture of the cams, in 
short, the complete process of introducing and 
using the machines efficiently in the factory. 
Last, but by no means least, the author has 
included an interesting chapter on the design of 
parts which are intended for manufacture on 
these machines. This subject is often sadly 
neglected in textbooks dealing with production 
processes and equipment, because authors seem 


ECONOMICS OF 


Die Berechnung der Zylinderschalen. By A. Aas- 
JAKOBSEN. Springer-Verlag, Heidelberger 
Platz 3,  Berlin-Wilmersdorf, | Germany. 
(22:50 DM) 


An interesting study could be made of the 
economics of the fantastic; one of the observable 
paradoxes is that countries with lower standards 
of living than our own, Italy, Spain, Mexico, 
Brazil, for example, are using concrete to generate 
beautiful and exciting shell structures. Part of 
the explanation must be the lower labour costs 
in these underdeveloped (!) countries; certainly 
the more highly industrialised nations seem in 
the main to content themselves with cylindrical 
shells, and hardly venture into the realms of 
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to overlook the fact that the success of a pro- 
duction process depends as much on the design 
of the product as on the ingenuity of planning 
and executing its manufacture. In short, while 
the book should be an interesting guide to the 
engineering student, it should also prove of 
value to the production engineer and to the 
designer of engineering products. 

The illustrations are of the high standard to 
which one is accustomed from the Springer- 
Verlag and an adequate index is provided. 

F. KOENIGSBERGER 


THE FANTASTIC 


anticlastic curvature. 

Dr. Aas-Jakobsen’s monograph (of 150 pages) 
deals with cylindrical shells only, and the half- 
dozen photographs in the book are of his own 
designs erected in Norway; despite this res- 
triction, or perhaps because of it, the book 
should be of great value to any concrete engineer. 
The design of shells is made to seem simple, and 
indeed is simple with the aid of the numerous 
tables presented; examples are worked at each 
stage, and the subject is developed clearly and 
logically. A particularly useful bibliography is 
arranged chronologically. 


JACQUES HEYMAN 


NEW BOOKS 


Introduction to the Theoretical and Experimental 
Analysis of Stress and Strain. A. J. DURELLI, 
E. A. Puituips and C. H. Tsao. McGraw-Hill 
Book Company Incorporated, 330 West 42nd Street, 
New York 36, NY, USA; and McGraw-Hill 
Publishing Company Limited, 95 Farringdon Street, 
London, EC4. (97s) 


Quote: ‘* The text contains the most complete treat- 
ment ever published of brittle coating properties and 
brittle coating methods of stress analysis.” The book 
is intended for senior graduates—American. 


Pressure Waves in Gases in Pipes. By F. K. BAN- 
NISTER. Akroyd Stuart Memorial Lectures, Vol. 
2, 1958. University of Nottingham. 

The lecture is intended to assist the newcomer to a 

readier understanding of more advanced papers on 

specific practical wave problems in engineering. 


A Student’s Introduction to Sewage Works Design. 
By T. C. H. Bateson. Sir Isaac Pitman and Sons 
Limited, Pitman House, Parker Street, Kingsway, 
London, WC2. (27s 6d) 

The author is chief assistant engineer in the Man- 
chester City surveyor’s department and one can 
assume he knows his sewers. The work is intended 
for students, assuming knowledge of structural design 
and of hydraulics. Final papers are given in the 
last chapter (13!) with suggested answers. 


Notes on the Second Edition of the Specification for 
Road and Bridge Works and on the Preparation of 
Bills of Quantities. Published for the Ministry 
of Transport and Civil Aviation by Her Majesty's 
Stationery Office, York House, Kingsway, London, 
WC2. (3s 6d) 

Presumably designed to avoid head-scratching and 

boner-making on the part of those wrestling with 

MTCA Specification for Road and Bridge Works. 

For instance, in the planting of new hedges, the unit 

to be used is the “ Lin. Yd.” In the case of new 

trees and shrubs you use * No.” 


The Technology of Printed Circuits. By PAUL EIsLER- 
Heywood and Company Limited, Carlton House» 
Great Queen Street, London, WC2. (60s) 

The author is the inventor of the foil techniques, on 

which the book concentrates. A 481 item biblio- 

graphy. 


How to Prospect for Uranium. By HuBert LLoyp 
BARNES. Dover Publications Incorporated, 920 
Broadway, New York 10, NY, USA ($1); and 
Constable and Company Limited, 10 Orange Street, 
London, WC2. (8s) 

The kind of (117 page) guide one imagines would 

have been produced for the gold rush had there been 

a print-avalanche in those days. ‘* Using the Geiger 

Counter ” in six pages, ** Tests for Uranium ” in four 

pages, “ The Sensible Approach to Prospecting ” 


(take normal precautions against over exposure to the 
sun . . . wear a wide-brimmed hat and, if necessary, 
sun glasses). A useful glossary contains such terms 
as assay, contour, ore, sedimentary rock, topography. 
Well indexed. 


Advances in Inspection Techniques as Aids to Process 
Control in Non-Ferrous Metals Production. Jnsti- 
tute of Metals Monograph and Report Series No. 
24. 17 Belgrave Square, London, SW1. (30s) 

Ten papers from a symposium on 1 May, 1958. 

These give a survey of the latest developments by 

research organisations, both Government and indus- 

trial with the latter predominating. The general 
discussion follows the individual papers and there is 
an adequate index. 


Aircraft Electrical Engineering. Edited by G. G. 
WAKEFIELD. Published for The Royal Aeronautical 
Society by Chapman and Hall Limited, 37 Essex 
Street, London, WC2. (50s) 

The fourth in a series, this book deals with a subject 

on which there is a comparative paucity of literature. 

Covers all requirements, each chapter by a specialist, 

with a final chapter on future trends. 


1958 Book of ASTM Standards Including Tentatives. 
Part 5: Masonry Products, Ceramics, Thermal 
Insulation, Acoustical Materials, Sandwich and 
Building Constructions, Fire Tests; Part 6: Wood, 
Paper, Adhesives, Shipping Containers, Cellulose, 
Leather; Part 8: Paint, Naval Stores, Aromatic 
Hydrocarbons, Coal and Coke, Gaseous Fuels, 
Engine Antifreezes. American Society for Testing 
Materials, 1916 Race Street, Philadelphia, 3, Pa., 
USA. 

These are the three volumes to complete the series 

reviewed in ENGINEERING of 29 May (p. 714). Part 5 

contrives to cram its six subjects into 1,093 pages 

with a further 18 of index. Seeing “ceramics” 
among the contents raises the question whether 

““ceramels *’ (or cermets) should be placed under 

this section or in one of the metallic material divisions. 

It is questionable, too, why ‘‘ sandwich ” comes here 

and not in Part 6 with wood and adhesives—though 

sandwiches can nowadays of course be metallic. 

Part 6 has 1,008 pages of which 15 are index. Ship- 

ping containers appear to be equivalent to our 

cartons. This volume contains the delightful 

‘*“ Absorption by bibulous papers of water and 

writing ink.”” There appears to be little help for 

our Own paper manufacturers on the particular type 
of rolled paper that Americans say we cannot make, 
supplies of which they are said to carry with them 
when visiting these shores. Volume 8 contains 

1,600 pages, dead, with 31 of them index. Under 

** naval stores ”’ we find such items as rosin, dipentene, 

pine oil, tall oil and turpentine. The reader may be 

puzzled and a little smug to note that putty is on 
page 833 and not on page 831 as indexed. 


September 4, 1959 ENGINEERING 


The Reviewers 


Dr. M. R. Head is lecturer in aeronautics in 
the Department of Engineering, University of 
Cambridge. During the war he served with 
Bomber Command in Lancasters and was a 
prisoner of war in Italy from May to Novem- 
ber, 1943. In 1951 he joined the Royal 
Aircraft Establishment, Farnborough, and 
from then until 1953 carried out successful 
experiments on boundary layer control for 
low drag at high Reynolds numbers. He 
holds the D.S.O. and the D.F.C. and was 
mentioned in despatches, and is a B.E. (Mech.) 
hons., a B.Sc. (N.Z.), an M.A. and a Ph.D. 
(Cantab.). 


Dr. F. Koenigsberger is reader in machine 
tools and production processes in the Faculty 
of Technology, University of Manchester. 
After graduating from the Technical University 
Berlin-Charlottenberg in 1931, he was engaged 
in research and design work until he became 
chief engineer and chief designer in the 
machine tool department of Ansaldo in Genoa. 
On coming to the United Kingdom in 1938 he 
joined Cooke and Ferguson Limited, where 
he eventually became chief mechanical engineer 
and designer, working mainly in connection 
with welded machinery structures. He has 
served on numerous committees concerned 
with welding and production engineering, and 
is a D.Sc. a Dipl.-Ing., an M.I.Mech.E., an 
M.I.Prod.E., and a member of the American 
Society of Mechanical Engineers. 


Dr. Jacques Heyman is a university lecturer in 
the Department of Engineering, University of 
Cambridge, and in 1957-58 was visiting 
professor at Brown University in the United 
States. He is an M.A., a Ph.D., and an 
associate member of the Institution of Civil 
Engineers. He was author of Plastic Design 
of Portal Frames and coauthor (with J. F. Baker 
and M. R. Horne) of The Steel Skeleton, Vol. 11. 


TRADE PUBLICATIONS 


Copies of any of the following trade publications 
are obtainable from the addresses given, though 
distribution is sometimes restricted. 


Machine Tools 


Press Feeder. CARTER SCREW AND ENGINEERING CO., 
Datchet, Bucks. Ram operated feeder for strip 
material. Up to 400 strokes per minute. Two 
types: for material up to 2 in or 6 in wide. Leaflet. 

Oxide Tips. FirtH Brown Too ts Ltp., Speedicut 
Works, Carlisle Street East, Sheffield 4. Cemented 
oxide tip tools and holders. Sizes and cutting 
capacities given in illustrated leaflet. 

Machine Tools. KRIESCHER & Cie., Lindemannstrasse 
31, Diisseldorf 1, Germany. New and rebuilt 
machine tools of most makes; catalogue of models 
currently available. 

Spark Machining. SPARK MACHINING Co. (LAYTONS) 
Ltp., 23 Newton Street, Birmingham 4. Descrip- 
tive brochure ‘“ Toolmaking with Spark Machin- 
ing. 

Hobbing Machine. DOowDING AND Do. LtD., 
346 Kensington High Street, London, W14. The 
V4 hobbing machine has a cam-operated plunge 
feed with fast approach and automatic return of the 
work table. Capacity up to 4in dia. Folder. 

Index Heads. C. M. G. CALverR Ltb., Bushey, Herts. 
The Revlac series of indexing heads and accessories. 
Leaflet. 

Grinding Spindles. A. A. JONES AND SHIPMAN LtD., 
Narborough Road South, Leicester. High speed 
precision internal grinding spindles; three models 
for holes from in to 4in dia. Leaflet. 

Universal Grinder. C. M. G. Catver Ltp., Bushey, 
Herts. The Revlac Trigrinding machine will 
grind internal, external, round and flat surfaces. 
Chuck capacity 44 in dia., swing over table 8 in 
dia., distance between centres 9in. Illustrated 
folder. 

Multi-Head Drills. W. J. Meppincs Ltp., 535-541 
Ipswich Road, Trading Estate, Slough. Pacera 
multihead drilling machines; six head sizes with 
capacities from 4in to lin and speeds from 
80 to 4,000 r.p.m. Leaflet. 

Hydraulic Machines. LEEDS ENGINEERING AND 
HypraAuLic Co. Ltp., Union Crane Works, 
Rodley, Leeds. WHydraulically operated rams, 
jacks, presses, benders, cranes, etc. Also pumps 
and controllers. Illustrated catalogue. 
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DECHEMA MEETING 


Corresion, adhesion and catalysis are chemical engineering “ processes” 
which are affected by the behaviour of metal surfaces. Corrosion of turbine 


blades results from formation of low melting point eutectics. 


Adhesion 


strengths of 20 tons per sq. cm may arise from purely physical attraction. 


Catalysis is not dependent cn “‘active centres.” 


The prize winning DECHEMA 


research concern the high solubility of minerals in supercritical steam— 
a subject which is of importance to users of high pressure steam plant. 


It is difficult not to be aware of the electrical 
properties of semiconductors based on selenium, 
germanium and silicon, which depend for their 
action on the behaviour of two different solid 
surfaces in contact with one another. What, 
however, is less widely known is that this subject 
is of importance in a much wider field of engi- 
neering where oxidation and corrosion resistance 
of structural materials, catalytic effects in 
chemical reactions, and the problem of adhesives 
and adhesion are all bound up with the be- 
haviour of solid surfaces. 


At the nineteenth annual meeting of the 
DECHEMA—TIhe European Federation of 
Chemical Engineering, held in Frankfurt in 


May, much of the discussion centred on just 
this topic, more especially on the results of 
recent researches into the microstructures and 
molecular forces in metal surfaces—subjects 
which have affected the chemical industry 
without its being fully aware of the fact. 


Protective Layers Modified 


The background understanding of the mech™ 
anisms of corrosion of material surfaces is 
well established. Corrosion products may be 
classed as primary layers— adherent coatings 
which in themselves offer protection—or secon- 
dary layers which are formed by interaction of 
ions away from the surface and are non- 
protective. Each of these may be modified to 
improve corrosion resistance, but such action 
demands an understanding of the transfer 
processes of ions through films, their adhesion 
and structure. In the first category, alloying 
elements may be added to act by processes 
similar to “* preferential oxidation,” such as 
addition of beryllium to aluminium and copper, 
and of chromium to iron. Secondary layers 
may sometimes be made to be adherent by 
suitable additions to the corrosive environment. 

Dr. H. G. Engell, member of the Max Planck 
Institute for Iron and Steel Research, explained 
how vanadium pentoxide, which is introduced 
by certain fuel oils, can destroy the protective 
film on turbine blades. The eutectic mixtures 
so formed, if they have low melting points can 
lead to “ catastrophic oxidation.”” Under some 
conditions the eutectics are fluid, with resulting 
high rates of ion transportation through the 
layers, and rapid corrosion. Nearly all heat 
resisting alloys are subject to catastrophic 
corrosion in gases containing vanadium pent- 
oxide, but sulphur trioxide and alkali chlorides 
are similarly dangerous. 

The strong local corrosion which occurs on 
copper and steel alloys which contain only 
small amounts of silicon or aluminium—the 
preferential oxidisers—can probably be accounted 
for by surface impoverishment and subsequent 
oxidation of the base metal. That breakdown of 
the protective film, and base metal oxidation 
further occur especially at corners and edges, 
could result from the accentuated stresses set 
up at these places when the metal lattice is 
changed by oxidation to that of the new layer. 

With steels, clarification of the mechanism of 
corrosion and protection is hampered by the 
thinness of the films—only about 10-* mm—and 
the fact that often they are made up of several 
layers of different chemical and crystalline 
Structure. 





Adhesion Physical Not Chemical 


The forces of adhesion are responsible not 
only for the effectiveness of protective layers, 


but also contribute to good soldering, and to 
gluing and coating metals on metals, glass or 
plastics. Adhesives based on plastics are 
already indispensable in modern building of 
aeroplanes, and in the Ruhr district of Germany 
there is a bridge of 150 ft span which is fully 
glued. It is surprising, therefore, that our 
knowledge of the physical and chemical reactions 
on which adhesion depends, is still imperfect. 
D. H. Krupp from the Battelle Institute of 
Frankfurt showed that physical phenomena are 
sufficient to give an explanation of even the 
strongest instances of adhesion, and excluded 
chemical reaction from his investigations. He 
and his colleagues confined their attention to 
three physical theories: that accorded to Hamaker 
depending on the attraction of atoms and mole- 
cules; a model accorded to Lifschitz depending 
on the statistical variation of forces in solid 
substances; and a thermodynamic model accor- 
ded to Berghausen, Girifales and others which 
allows determination of the free energy of 
adhesion from a knowledge of the attraction 
between the atoms taking part in the bond. 

The illustration shows the forces (K) acting 
between two surfaces as the distance (Z) is 
varied. The attraction at large distances reaches 
a maximum at Z», and then rapidly turns into a 
repulsive force as the distance is further decreased. 
The forces pass through zero at a distance of 
Z, of the order of one or two Angstroms—at 
which equilibrium is established. Separation of 
the surfaces then implies exceeding the maximum 
force K», which for copper and steel is calculated 
to be 65 tons per sq. cm. The author therefore 
succeeded in explaining actual adhesive strengths 
of 23 tons per sq. cm. The fact that theory 
predicted higher values than those actually 
obtained, probably resulted from the presence of 
structural defects in the metals and theory had, 
in any event, to be refined by consideration of 
lattice and molecule orientation and topography 
of the surfaces. 


Detecting Phase Changes 

Among the new _ laboratory techniques 
reported at the meeting was one of continuously 
recording X-ray diffraction patterns in order to 
follow phase changes. In principle it is simple— 
a Debye-Scherrer arrangement in which the 
film is mounted in a cylinder which rotates during 
the exposure. The trouble lies in matching 
the speed of the phase change to the beam 
intensity in order to obtain adequate exposure. 


Catalytic Studies on Fluid Alloys 

Catalysts speed up chemical reactions, but 
work performed by Professor G. M. Schwab 
from the University of Munich has shown that 
this is not entirely dependent on the presence of 
“* active centres ’’ on the metallic surface, as has 
been commonly thought in the past. 





Metals and Materials 
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Supercritical Steam 


Repulsion 






Distance Between Surfaces (Z) 








Force Between 
Surfaces (K) 


Attraction 
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The attractive force between two surfaces has amax- 
imum value at a distance of one or two Angstroms. 


In order to eliminate local elements and 
structural irregularities present in the solid 
phase, he investigated the catalytic reactions of 
fluid alloys. The metals used by Professor 
Schwab included mercury, tin and thallium and 
their alloys with metals forming easily reducible 
oxides. At 300 to 500°C no homogeneities 
were optically visible. He went on to show that 
addition of alloying elements—such as lead, 
silver and cadmium to mercury—affected only 
the activation energy and that this could, in fact, 
be predicted. 


Supercritical Gases as Solvents 

The DecHEMA Prize for 1958 was given for a 
piece of purely scientific work on the action of 
supercritical gases as solvents. 

Dr. E. U. Franck, lecturer in physical chemistry 
at GOttingen investigated pressures up to 2,800 
atmospheres and temperatures up to 800° C and 
was able to show that highly compressed gases 
can act as solvents on account of the intra- 
molecular forces which are particularly marked 
in polar gases. The resulting “ fluid *’ solutions 
have certain special characteristics. These include 
high mobility and, in many cases, high reactivity 
of the dissolved particles. The specific gravity 
and connected properties can change continu- 
ously. 

Recent investigations on supercritical steam 
are an interesting example. Steam in_ this 
condition will dissolve considerable quantities 
of solids such as alkali chlorides or hydroxides 
as well as quartz or alumina. Conductivity 
measurements up to 750°C and 2,500 atmos- 
pheres showed that alkali chlorides are almost 
completely ionized at steam densities above 
0-5 gm per cu. cm, and that their mobility was 
ten times greater than under normal conditions. 

Such studies will be very important for users 
of high pressure steam plants, and several 
physical constants may be derived from them. 
It should make possible the forecasting of the 
ion content of pure water in the supercritical 
state. 


The complete proceedings of the meeting will 
be published in volume 38 of Dechema-Mono- 
graphien. 


SILVERING PREPARATION 


Metallizing treatments are the subject of many 
patents, and Johnson Matthey have disguised 
one of their preparations under the name FSP 36. 
Be it known that this secret agent is really a 
thermosetting silvering preparation; based on 
finely divided flake silver, this has been designed 
to enable surface films of relatively high conduc- 
tivity to be applied by spraying or brushing to 
such materials as plastics, ceramics, graphite and 
glass. From 73-83 Hatton Garden, London, 


EC1, the makers add: it seemed a good idea 
to make it; it seems useful now it has been 
made, in fact there is a demand for it from the 
electronics industries; but what it will actually 
be used for we do not, at present, know. Anyone 
wishing to enlighten the manufacturers might 
note that the preparation has good covering 
power, and that the stoved film is hard and 
abrasion resistant, with an electrical resistance 
in the range 0-2 to 2-0 ohms per square. 











Metals and Materials 


THAMES HAVEN OIL STORAGE 


In 1958 imports of oil handled by Thames Haven 
Oil Wharves reached a figure of nearly 6 million 
tons; refined products delivered out totalled 
4,200,000 tons; such is the volume of products 
passing through the ever expanding storage 
centre in Essex. This area graduated in 1855 
from fish to cattle trade and around 1876 to 
petroleum. The present company was formed in 
1898 and it has since continued to expand to its 
capacity of 1,750,000 tons of oil storage. Today 





Thames Haven has seven deep water jetties and 
six coaster and barge berths; two of the jetties 
have been completed within the last nine months 
and are fitted with electrically operated boom 
structures, high capacity hose handling equip- 
ment and pipelines handling up to 3,500 tons 


per hour. They enable tankers to be loaded 
or discharged within 24 hours at all states of 
the tide. Among the technical improvements in 
storage are the tanks with floating roofs which 
are designed to reduce evaporation losses. 
Fixed assets of the company now total £74 
million. 


CEMENTED CARBIDES 


Cutanit is basically tungsten carbide cemented 
with cobalt; when the cobalt content is increased, 
the toughness is increased but the hardness is 
decreased. Thus these cemented carbides, 
made for a range of machining conditions—for 
these materials are used primarily for cutting 
tools—cover an equally wide range of com- 
positions, from the low cobalt grade B with a 
hardness of 1,680 to 1,760 VPN to the tough, 
high cobalt grade 0 with a hardness of 1,300 
to 1,400 VPN. For resistance to cratering, 
titanium carbide is added and several grades 
incorporating this are made by ‘“ Jessop- 
Saville’ Limited, Sheffield 6. A handbook 
of theirs describes the various grades, and 
a newly released film ‘* Cutanit Cemented 
Carbides ” tells the whole story of manufacture, 
through to final use for machining and for other 
applications such as brick moulds where the 
high resistance to wear can be exploited. 


MILLIONTH TON OF ANHYDRITE 


Sulphuric acid users may find this interesting: 
the enormous development activity which centred 
on the small, century-old Long Meg anhydrite 
mine at Langwathby, near Penrith, has realised 
a production figure of 1 million tons of anhydrite 
over the past four years. The activity, it will 
be recalled, resulted when a process was per- 
fected for obtaining sulphuric acid from the 
mineral, and when the United Sulphuric Acid 
Corporation was formed in 1952 to exploit it. 
In a ceremony marking the occasion of transport- 
ing the millionth ton, the director of Long Meg 
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Plaster and Mineral Company presented the 
chairman of United Sulphuric Acid Corporation 
with a commemorative plaque—carved from a 
slab of anhydrite. 


BNF EXTEND LONDON 
LABORATORIES 


Sir Alexander Fleck opened a new laboratory 
block at the headquarters of the British Non- 
Ferrous Metals Research Association, by un- 
veiling a plaque engraved in titanium. ‘* Choice 
of this particular metal,’ he said, ‘* symbolised 
the increasing importance of the newer non- 
ferrous metals.” 

Expansion on the rather restricted central 
London site is considered justified by the con- 
venience to members visiting the laboratories. 
The main features of the block are an enlarged 
foundry, new corrosion and physics laboratories 
and a new electroplating shop: alterations to 
existing buildings have enabled the building of 
a larger creep laboratory and reorganisation of 
several other departments. 


EPOXY AGGREGATE ZEBRAS 


The first use of epoxy resins for road surfacing 
in this country is reported by Shell Chemical 
Company, their interest in the exploitation of 
epoxies having been outlined in ENGINEERING, 
vol. 187, p. 587. Despite the fact that the resins 
allow aggregate coatings of only } in thickness 
to give outstanding skid, chemical and wear 
resistance, their cost of around 7s a pound 
limits their application to areas of high wear or 
where weight is at a premium. In the United 
States, an obvious outlet is at toll bridges and 
similar points: in this country a large potential 
market appears to be for zebra crossings, for 
both black and white stripes, and for white 
lines. The cold mixed and setting aggregates, 
because of their thinness, can be effectively laid 
directly on existing road surfaces. 


BOOK OF SPRING SPECIFICATIONS 


Anyone who is called on to refer to the up-to-date 
specifications for springs and spring materials 
will welcome the publication of a book by the 
Coil Spring Federation Research Organisation, 
Hoyle Street, Sheffield 3, in which all the relevant 
standards and specifications are included. This 
is loose-leaf bound and is offered on a non-profit 
basis at the price of 25s 6d. For 21 standards 
and a table of En-SAE spring steel equivalents, 
this is good value, quite apart from the con- 
venience in reference and the fact that the 
publishers will be issuing replacement pages as 
specifications are amended or as new ones appear. 
BS, DTD and STA are included in the first set, 
and it is intended that international or European 
standards should be incorporated as and when 
they are published or become relevant. 


STABLE REINFORCED PTFE 


Fluorosint is a reinforced ptfe which allows 
dimensionally stable parts to be made having 
the low coefficient of friction and chemical resist- 
ance of ordinary ptfe. The makers are Poly- 
penco Limited, Welwyn Garden City, Herts. 
The coefficient of thermal expansion is about 
one sixth that of ptfe and is similar to aluminium, 
the modulus is increased and creep or cold flow 
reduced. Typical PV figures for bearings made 
from the material can be 15,000, and the makers 
recognise this application as the most promising 
for the material which, incidentally, comes either 
in the form of rod or tubular bars or can be 
moulded by Polypenco to customer’s require- 
ments. 


LOW TEMPERATURE CURING 
SILICONE RESIN 
According to Union Carbide chemists, equip- 
ment treated with a new silicone resin—XR622— 
can be cured after only 8 to 16 hours at 150° C. 
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At 250° C, it requires only one fifth of that time. 
The new resin is thermosetting and has jts 
principal uses in varnishing or coating electric 
coils, armatures, and stators in electric motors 
generators and transformers intended for high 
temperature service. As an insulating impregna. 
tion it falls in Class H, but for processing it 
demands only low temperature equipment, 
usually associated with Class B. Made in the 
United States by the international company, jt 
is marketed in the United Kingdom by Union 
Carbide Limited, Mount Street, London, Wj, 


TIN RECOVERED FROM TINPLATE 


The amount of tin recovered from old tinplate 
in the United States was about 20 tons in 1958 
which was less than one three-thousandth of the 
total tin consumed in that year. Nevertheless 
over 600,000 tons of scrap tinplate were treated, 
and with a considerable amount of tin recovered 
from new clippings, the contribution of all tin- 
plate was just under 5 per cent of the total tin 
consumption, or about 11 per cent of that used 
for new tinplate. So much for the usefulness of 
tin on old cans. 


~ Total tin consumed ; ne ue na 72,600 
Total primary tin consumed 5a ot 48,000 
Primary tin used in tinplate .. 29,100 


Percentage primary tin used in tinplate _ 61 


Total secondary tin consumed 24,600 
Total scrap tinplate treated .. 663,000 
Tin recovered— 

From new tinplate clippings ot 3,300 

From old tinplate containers nia ain 20 
Percentage contribution of tin recovered 

from tinplate (to total consumption) sat 5 


Tin figures in long tons: condensed from surveys released by 
the US Department of the Interior, Bureau of Mines. 


NEOPRENE RESISTS OIL AND STEAM 
Neoprene is one of the best low price elastomers 
for resisting oil and steam while retaining a high 
The hoses pictured here 


degree of flexibility. 





Natural rubber lining (left) was disintegrated by 
oily steam. 


were subjected to oily high pressure steam at 
205° C for a total of 3,000 hours of intermittent 
use; the place where this ordeal took place— 
Sun Oil Refinery, Pennsylvania, USA. 

The natural rubber lining of the hose on the 
left disintegrated—ending the test. The other 
hose, which was lined and covered with Du Pont 
neoprene, satisfactorily fulfilled requirements 
and is now much in evidence throughout the 
refinery. 


NEW SURFACE COATING 
RESIN INDEX 


A new “ Surface Coating Resin Index ” has been 
prepared jointly by the Surface Resin section of 
the British Plastics Federation and the Surface 
Coating Synthetic Resin Manufacturers’ Associa- 
tion. 

The booklet, which replaces a similar index 
published in 1955, aims at giving, under one 
cover, the basic information on all British made 
surface coating synthetic resins at present avail- 
able to the paint, printing ink and allied trades. 

It is hoped to keep the Index up to date by 
issuing supplementary information from time 
to time, or producing new editions. The Index 
is available on application to the British Plastics 
Federation, 47-48 Piccadilly, London, W1. (55) 
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FIDUCIAL INDICATOR FOR INSPECTING CLOSE TOLERANCES 


Described here is a fiducial (or comparison) indicator, designed for inspecting 
close tolerance engineering components*. In it, the small displacements 
of a stylus are amplified mechanically, the overall magnification being 2,000. 


The designer has taken great pains to reduce friction to a minimum and 


thus increase the sensitiveness of the instrument. 


is attached to a parallel motion device, so that a different length of stylus 
The stylus can be biased; 


can be used without affecting the magnification. 
this means that either side can be used to contact the 


force can be regulated from 0 to 5 oz weight by varying the position of an 
external control, and the prototype instrument has a repeatability of reading 


well within 0-O0001 in (0-25pz). 


Fig. 1 


The fiducial (or comparison) indicator can play 
an important role in the inspection of jigs, 
tools and gauges, and of engineering com- 
ponents made to close tolerances. It eliminates 
the personal error of the operator and provides 
(at the moment of measurement) a constant, 
determinable measuring force. 

Many types of fiducial indicator are available, 
but all have the same purpose: to provide 
magnification of a small displacement. This 
may be achieved by mechanical, optical, elec- 
trical, electronic or pneumatic means. In the 
instrument described here (recently developed at 
the NPL) the mechanical method was chosen. 

The mechanical type of fiducial indicator has 
the advantage that it can be a robust, self- 
contained unit independent of external supplies. 
Its disadvantages are usually due to limitation 
in the magnification that can conveniently be 
obtained, and to the presence of friction which 
causes sluggishness and poor _ repeatability. 
This new design therefore had to aim for the 
highest magnification compatible with the limits 
imposed by the various components; reduce 
friction to a minimum and also prevent build-up 
of force with displacement of the indicator 
stylus. 

It so happens that the new design has a much 
higher magnification. It has also done away 
with the pivot (or the alternative sliding plunger) 
normally associated with the stylus of a fiducial 
indicator, and has consequently eliminated the 
friction of these elements. 

* Published by permission of the Director of 
NPL, from information supplied by W. F. Atkins. 


The measuring stylus 


/ Fiducial Mark 


work, The measuring 


General arrangement. 


A general view of the indicator is shown in 
Fig. 1. An interchangeable stylus (A), Fig. 2, 
is screwed into the movable plate (B), the stylus 
in the prototype instrument being 2 in long with 
a 4 in diameter steel ball soldered to its free end. 
The movable plate (B) is attached to the main 
body (C) of the indicator by two parallel spring- 
steel strips (D). These strips are stiffened over 
their centre sections by reinforcing plates (E) 
which allow bending to occur at positions F, G, 
H and J. (See Fig. 2(a).) This reinforcement 
helps the strips to resist small torsional forces 
which, under certain conditions, can be applied 
to plate (B) through the stylus. This parallel 
spring-strip arrangement constrains the stylus in 
such a way that, for the small movements 
required, the only motion of the permitted 
stylus is normal to the planes of the spring-strips. 
It also enables varying lengths and sizes of 
stylus to be fitted, without affecting the magni- 
fication of the indicator. 

A lever (K) in the mechanism is attached by 
means of the two parallel strips (L) to the 
movable plate (B) and to the main body (C) 
of the instrument. The complete arrangement 
of spring-strips is, in fact, very similar to that 
used in the well-known NPL type Eden-Rolt 
millionth comparator. The sensitivity of this 
arrangement (it is proportional to the angle 
through which lever (K) moves in relation to 
the linear movement of plate (B)) is almost 
inversely proportional to the separation of the 
parallel strips (L) It is possible to make this sepa- 
ration very small, so obtaining a high sensitivity. 


The proportions of the elements are such 
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Fig. 2 (Above). Details of the indicator, referred to 
in the text, are marked A, B, C... and so on. 


Fig. 2(a) (Right) shows how the spring steel 
Strip (D) is stiffened over its centre section. 
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that the displacement of the far end of lever (K) 
is 50 times the displacement of the stylus. 


Further Magnification 


A second lever (M) is carried on a pivot (V) 
mounted from the bracket (P) fixed to the body 
of the indicator, the bearings for the pivots 
being of the miniature ball type. The con- 
nection between the two levers (K) and (M) is 
a short flexible strip (Q) clamped firmly at one 
end to the top of lever (K), and soldered at the 
other to a pivot (W), also carried in a pair of 
miniature ball bearings mounted in lever (M) 
adjacent to pivot (V). A narrow flattened steel 
finger inserted in the end of lever (M) serves as 
the pointer of the indicator. In use, this finger 
is brought into line with a fiducial mark (N) 
attached to the body of the indicator. With 
the ratio of the small separation of the pivots (V) 
and (W) (made possible by using miniature ball 
bearings) to the length of lever (M), an addi- 
tional magnification of 40 is obtained. The 
displacement of stylus (A) is thus finally 
amplified 2,000 times at the pointer. Movement 
of the pointer is limited by adjustable stops (R), 
attached to the body of the indicator and 
operating against lever (K). 


Biasing 

A biasing force is applied to the mechanism 
so that when the indicator pointer is in line 
with the fiducial mark, the stylus engages the 
face of the workpiece with a known measuring 
force. This biasing force can be reversed so 
that either side of the stylus can be used to contact 
the work being measured. The biasing force is 
obtained by means of two parallel strips (S) 
attached to the sides of a lug on the movable 
plate (B). Between the free ends of these strips 
(and supported from a lug on the main body 
of the indicator) is a cam-pin operated by the 
handle shown in Fig. 1. The appropriate 
biasing force is applied by rotation of the cam- 
pin, so that the measuring force applied to the 
work by the stylus can be regulated in either 
direction (within a limited range) by varying a 
the position of the handle. 


Construction 

Light alloy has been used wherever possible 
and both levers are made from hypodermic 
tubing. For either direction of bias, the 
measuring force applied by the biasing strips 
(when using the maximum throw of the cam-pin) 
was adjusted to lie between 4 and 5 oz weight. 
The mechanism is completely enclosed in a 
dust-proof casing with a window through which 
the indicator pointer and the fiducial mark are 
visible. (See Fig. 1.) 

Test results show the repeatability of reading 
to be well within 0-00001 in (0-25 »). These 
tests (made with the maximum measuring force 
of 4 to 5oz weight) were repeated with the 
cam-pin set to give smaller measuring forces. 
Repeatability of reading of the indicator was 
maintained almost to the point of reversal of bias. 
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SWISS TRANSPORT MUSEUM 


Formally opened on 1 July this year at Lucerne: 
the Swiss Institute of Transport and Com- 
munications, a museum embracing all forms of 
transport but much more than a museum in 
the traditional sense. Represented are transport 
relics, to show the visitor what has been done 
in the past and help him gain an insight into 
present and future trends. 

Except where it is essential to protect items 
from damage, it is not prohibited to touch the 
exhibits; many of them can, in fact, actually be 
worked by visitors. The total area of the site 





The Riggenbach rack-rail locomotive 


con- 
structed in 1873 by the Swiss Locomotive 
Works for the Vitznau-Rigi mountain railway. 


is about 240,000 sq. ft and about half this is at 
present taken up by exhibits, one of which is 
Switzerland’s oldest surviving lake paddle- 
steamer. The railway items cover some 32,000 


sq. ft and include: a full-sized replica of the 
locomotive “‘ Limmat”’ and four vehicles used 
at the 1847 opening of the first Swiss railway 
between Ziirich and Baden; the actual engine 
“Geneva ” (dating from 1858, the days of the 
old Central Railway) constructed on Engerth’s 
system and developed for the line over the 
Semmering Pass in Austria; a Mallet articulated 
compound locomotive of 1893, used on the same 
line; a Berne steam tram and an early Gotthard 
engine. Alongside are such relics as horse 
tramway cars and an electric tram of the year 
1888. A very interesting item, shown here, is 
the vertical boiler Riggenbach rack-rail engine 
from the Vitznau-Rigi line of 1873. Main line 
electric traction is represented by a 3-phase 
locomotive of 1899 from the Burgdorf-Thun 
line and the first converter type locomotive, 
running on single-phase current (originally at 
50 cycles and built in 1904 for the experimental 
section of the Swiss Federal system between 
Seebach and Wettingen. Even before the 
First World War, heavy main line electric trac- 
tion had reached an imposing degree of develop- 
ment in Switzerland, a reminder of which is seen 
in the 2-10-2 locomotive of 1913 running on the 
Berne-Lotschberg-Simplon line, which is. still 
privately owned and an important international 
traffic route. 

Since it is hoped that the visitor will be able 
to gain a thorough understanding of the principles 
and working of all types of equipment, one of 
the Briinig line steam rack-rail locomotives has 
been sectioned to show its internal construction. 
Electric working is similarly shown by a set of 
sectioned components, combined with a driver’s 
cab from which switches, pantographs and motors 
can be operated. The path of the current in the 
various circuits is shown by illuminated tubes. 


BATTERY ELECTRIC TRACTOR 


A 4-wheeled battery electric tractor, known as 
Smith’s Electric Karrier, has been introduced 
so that local authorities can make the best use 
of their semi-trailer transport. Based on the 
Karrier “ Bantam’ tractor chassis cab, the 
vehicle is fitted with a battery-operated electric 
motor and is capable of propelling a gross 
vertical weight of 9 tons. This means that it 
will be possible for local authorities to use the 
battery electric tractor and semi-trailers for 


house-to-house transport (an ideal method of 
propulsion for that work) and change to more 
flexible petrol or diesel tractors for the final 
disposal of refuse. 

The vehicle was developed by Rootes Motors, 
Piccadilly, London, W1, in collaboration with 
Smith’s Delivery Vehicles, at the instigation of 
the Royal Borough of Kensington. In addition 
to municipal operation, it should be suitable for 
industry and general haulage purposes, par- 
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The air brake also can be actuated and a set of 
full-sized signals and other safety equipment 
located in the open can be operated by the 
visitor himself from a signal box. There are 
some 30 fine models covering a great variety of 
rolling stock of all periods down to the present, 
of which the mountain railway locomotives and 
vehicles are particularly interesting. Others 
represent specially noteworthy sections of rail. 
way, such as the Vitznau-Rigi as it was in 1899, 
and the northern approach to a point close to 
the Gotthard tunnel, commencing at Erstfeld 
station. Made to a scale of 1 : 90 this model 
is accessible on all four sides and consists of 
some 330 ft of track of in gauge and SO sets 
of points, 40 of which are at Erstfeld station, 
The 12 bridges on the section have been modelled 
from the original drawings; one of the bridges 
involved over 1,620 separate pieces of equipment 
and some 400 hours of work. 

This layout is operated electrically from a 
“domino ”’ type signalman’s panel, as used in 
the latest main line installations, using 340 relays, 
including those controlling the block signalling 
circuits. A loudspeaker explains every stage in 
the working. All types of train running on the 
Gotthard route are represented by 30 loco- 
motives and 200 passenger and goods vehicles, 
Three or four demonstrations are given daily. 

The models (which represent an enormous 
amount of skill and labour freely given by friends 
of the Institute) are supplemented by a large 
assembly of documents and photographs of 
historical and present interest. There is also 
an excellent library and collection of archives, 
Steps are being taken to render the sections 
devoted to other forms of transport, and to 
telegraphy and telephony, as complete as are 
those concerned with railways. 


ticularly for shunting and marshalling semi- 
trailers at depots and goods yards. It will also 
appeal to those engaged in the local transport of 
perishable goods, which might get tainted by 
petrol or diesel fumes. The battery electric 
vehicle is also most suitable for operations in 
densely populated areas, particularly at night, 
because of the complete absence of noise and 
exhaust gases. It can be supplied with a choice 
of batteries, for varying ranges and speeds, 


SHUTTLELESS LOOMS FOR FULL-SIZE CLOTH 


The problem of designing a shuttleless loom is 
one that has intrigued engineers for years. 
Several fairly acceptable designs have seen the 
light, but the only one (it is claimed) that can 
weave full-size cloth (35 to 45in wide) with 
dry yarn is the Maxbo loom, invented by an 
Estonian, Mr. Max Paabo, living in Sweden. 
With economic assistance for his experiments by 
the foresighted management of the Swedish 
Cooperative Union, he has step-by-step perfected 
his invention. 

A small, practical unit is now in series pro- 
duction. It is used at Swedish mills and in 
some mills abroad. A pioneer installation of 
40 looms for bulk production is in operation 
at the Varberg plant of the Swedish firm Malm6 
Yilefabrik and was recently shown to the press. 

The Maxbo loom (which is designed on the 
air jet principle) is reported to have a number 


of advantages over conventional weaving ma- 
chines For example, it can work with very 
high-twist yarns (which produce a hard-wearing 
dirt-repellent cloth); its speed is 60 to 75 per cent 
higher than that of other looms; it is simple in 
design; and it has half as many parts as a con- 
ventional loom Furthermore, it is more silent, 
and almost free from vibration. The latest 
models are small, light and compact and require 
no anchoring foundation 

The weft on the Maxbo machine is blown 
through the shed by compressed air. The pick 
of the weft passes cleanly through the shed to a 
suction tube located at the opposite end, where 
a cutter (located at each end of the warp) cuts 
off the weft. The speed prevents the weft yarn 
from untwisting and a twist factor as high as 5 
can be used, thereby improving the quality. 

The cloth woven on a Maxbo machine differs 


from other cloth by having an unconventional 
selvedge. The selvedge proper is of the con- 
tinuous twisting type, two bobbins at either 
edge of the warp rotating continuously about 
each other, while the narrow fringe (about 
{in long protruding from it) gives it a different 
look. As selvedges are rarely used for hemming, 
this fringe is of little importance for making 
clothes, which is the main use to which the 
Maxbo-produced materials are put at present 
(working clothes, that is). 

A setup of Maxbo looms has been delivered 
to Israel, and single units are now being tested 
at other places abroad. Production on licence 
has recently been started in several countries. 
The Maxbo machine (it was introduced at the 
Manchester Fair last autumn, and received a lot 
of attention) will this year be shown at the 
textile machine fair in Milan later this month. 
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(Above) SS Rotterdam, the new 38,000 ton flagship of the Holland-Amerika Line. 


screw vehicle and 
passenger ferry Caris- 
brooke Castle to 
be used between 
Southampton and 
the Isle of Wight. 
(Designed by John 1. 
Thornycroft and 
Company Limited). 


(Left) The MT Bardal is 
an all-welded tanker with 
corrugated longitudinal 
and transverse bulkheads, 
launched by Eriksbergs. 


(Right) A _ recessed 
stern anchor and 
other special features 
were designed into 
the MV Santona for 
operation on the St. 
Lawrence Seaway. 
(Hall, Russell & 
Company Limited). 






















Its many advanced (Above) Hydraulically operated hatch covers 
features include navigational and steering control equipment with five steering control positions. are used on the Gétaverken MS Kookaburra. 
(Right) Diesel, twin- . 
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The §S.21 is-an hydraulic control valve produced by the 


Design 
H ‘ 
HYD RAULIC CONTROL VALVE Engineering Company Limited, Redditch, Worcs., for the Farm: iV Basy | 
tractor, recently introduced by International Harvester. 


The valve is used with an independent oil tank and an engine-driven 
pump to give fully “ live” hydraulic power. The system is single acting: 
that is, hydraulic power is used for lifting and gravity for lowering. 

The controller is of the open centre type and Fig. 1 illustrates the 
neutral position when the full pump flow (of 6-5 gallons per min SAE 2 
oil) is returned to the tank. Designed to meet a maximum pressure 
drop of 351b per sq. in when in this position, poppet type valves are 
used. Besides reducing flow restriction, they are simple, cheap and easy 
to maintain. Fig. 2 shows the “‘ lift’ position. 

Ample lever movement in pressurising the lifting cylinder ensures 
maximum operator feel and control. Response is at two rates. The 
first allows a limited pressure to build up within the operating cylinder, 
so that weight is transferred from the implement to the rear wheels, 
to give increased traction with poor ground conditions. The second 
stage raises the implement swiftly in the normal manner until, at a pressure 
of 2,000 to 2,2501b per sq. in, the relief valve automatically lifts and 
returns any surplus oil to the tank. 

When the control lever is moved to the “lower” position (Fig. 3), 
the stirrup assembly (2) rocks the intercouple lever (5), lifts valve (4) and 
allows oil to escape from implement cylinder to tank. Two stages of 
implement drop are provided. The slow drop to prevent lowering damage 
with heavy implements; and a second stage to provide minimum restric- 
tion to cylinder exhaust oil flow, so that even the lightest pick-up hook can 
be lowered quickly. 
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Fig. 1 Neutral Position Oil flow is continuous from the pump, 
past the pressure control valve (3) and back to the tank. 













































































a _ oa ee ia i a 
(2) (3) on (3) 
Spring Stirrup Pressure Control To Tank Preseure 
Assembly \ Valve Closed Control 
\ (1) \ 
(1) \ \ Cc , \ \ 
Control aye ») onto >: erek Ty \ | 
Hiei etait: tainted \ ~ / \ 
¥ | : ee | 
: = Oil ee DC = Oil 
OQO0000000 ( OO90000 900 
@— From \ ~ @a— From 
Pump SF (2) Pump | 
Spring Stirrup ——e — 
(5) Assembly 
- Intercouple (5) 
' (4) / ? “ com (4) 4— Intercouple 
Oil Flow To , Sijrneening Non Return Oil Flow From —» — Non Return a Lever 
Implement Cylinder Valve " Implement Cylinder Valve | 
6530 B) “ENGINEERING” — = - - “ENGINEERING. 
Fig. 2. Lift Position Operation of control cam (1) closes the Fig. 3 Lower Position § Stirrup assembly (2) rocks intercouple 


pressure control valve (3). Pressure in the inlet cavity lifts 


lever (5) and lifts valve (4). Both control valves are lifted from 
the non-return valve (4) and oil flows to the implement cylinder. 


their seats, and oil returns from the implement cylinder to the tank. 
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SILENCING AIR BLOWERS 





A fresh approach to sound deadening (for their 
single and multi-stage axial-flow air blowers and 
compressors used for temperature control) has 
been made by Plannair Limited, Leatherhead, 
Surrey. This is significant for it means that 
axial-flow air movement units can now be used 
wherever high performance with quiet running 
is essential, a factor that will increase their 
potential uses. Unsilenced axial-flow units now 
in use can be supplanted by these silenced units, 
particularly in aircraft, where silence is so 
important. The development will te particularly 


welcome in the computer field, where the noise 
level from high output blowers has caused 
operators to suffer discomfort, and even fatigue. 

In solving the noise reduction problem, 
Plannair concentrated on reducing the amplitude 
of the vibrations between 900 and 3,000 c/s, 
the range that causes the greatest discomfort. 
This they achieved by packing the space (between 
the exterior surface of the circular housing and 
the end flanges) with sound absorption material, 
held in position by an outer wrapper plate. 
Vibrations are intercepted and absorbed by 


HEAVY DUTY WINCH 


Recently delivered to Richard Costain Limited: 
3 diesel-driven double barrel, heavy duty winches 
designed by Henry Sykes Limited, London, SE1. 
They will be used to moor very large work 
platforms in the Persian Gulf. Each of the 
barrels is designed to give a normal working 
pull of 35,000 Ib, and a test pull of 40,000 Ib, 
direct on single rope from the second layer on 
the barrel, at a hauling speed of about 40 ft 
per min. The barrels are 18 in in diameter by 
48 in long, and capable of accommodating 
1,200 ft of 13 in diameter wire rope. They are 
operated through Jackson’s friction clutches 


and driven (through machine-cut gearing, vee- 
rope drive and fluid coupling) by a 5LB type, 
Dorman diesel engine developing 77 b.h.p. at 
1,500 r.p.m. Each weighs about 16 tons. 

Although these machines incorporate much 
of the design of Sykes’ largest pile driving winches 
(built last year for driving 18 ton piles at Milford 
Haven), a completely new layout and a lot of 
new design work were necessary. 

Orders for the winches were placed on 9 April, 
and it was emphasised that speedy delivery was 
absolutely imperative. By working day and 
night, Sykes supplied all three before 15 July. 


specially located openings in the main blower 
housing. 

Tests on modified blowers show that the 
reduction in noise level is about 15 dB in the 
critical 900 to 3,000 c/s range. Where silenced 


blowers have been installed in equipment, the 
reduction in noise level has been satisfactory. 
There are no external additions to be fitted to the 
equipment; the dimensions of the silenced blower 
are the same as those of a comparable unsilenced 
model, and there is no appreciable change in 
performance. 
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ULTRASONIC WELD TESTING 
MADE EASIER 


Advances in use of the ultrasonic probe method of detecting flaws in welds 
are reported by Sulzer Brothers. Both direct and indirect reflections are now 
used with confidence. Plate must be pretested with a vertical probe to 
confirm freedom from laminations, but given this, reproducible and sensitive 
detection of flaws can be performed in any plate more than 8 mm thick. 


Fig. 


by indirect reflection of pulses. 


N interesting application of ultrasonics is the 
testing of weld seams. While laboratory tests 


of echoes. 


early revealed 


the many advantages of this 
testing method, in practice it encountered diffi- 
culties connected mainly with the interpretation 


Experience has shown that these 


difficulties can be greatly reduced if the tester is 
able to locate the flaws accurately and has an 
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Fig. 2 Scales developed by Sulzer. 
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By R. Hornung 


Sulzer Brothers Limited 


exact knowledge of the shape, method of produc- 
tion and material of the welds, as for instance 
whether they are of the V, double V or tulip 
types, and whether they have been made by 
hand or with an automatic welder. For examin- 
ation of welds by this method, the usual arrange- 
ment of employing a transmitting and receiving 
probe which sends out pulses perpendicular to 
the metal surface breaks down: firstly, because 
the surfaces of weldments are too rough to 
provide good contact for the probe; secondly, 
because the probes do not operate successfully 
with short surface to defect distances such as are 
likely to be encountered in welds; and lastly, 
because weld defects, especially cracks, are 
usually in a plane perpendicular to the surface of 
the metal and do not therefore offer a good 
reflecting surface for the pulses. All of these can 
in theory be overcome by the arrangement shown 
in Fig. 1, where a single probe is moved on the 
plate surface parallel to the weld but some 
distance from it. Pulses reflected from defects 
are picked up in one of two ways: either from a 
direct reflection, or after one or more reflections 
off the inside surfaces of the plate. In an 
apparatus designed by Sulzer Brothers it has been 
found useful to use only the direct reflections and 
those resulting from one reflection off an inside 
surface, if anything, the latter being the most 
important. 


DEFECT POSITION READ OFF 


If the beam of pulses is satisfactorily injected 
into the plate at a known angle of incidence 
about which there is no spread, any reflected 
pulse corresponds to a defect at distances away 
from and below the probe which are easily calcu- 
lated from the beam length by multiplication by 
cos ¢ and sin ¢ factors (where ¢ is the angle of 
incidence). In practice this conversion process 
may be carried out from scales constructed for 
each angle of incidence, which are placed over 
the cathode ray tube face, allowing the position 
of a defect to be immediately discerned. Fig. 2 
shows a typical set of scales produced by Sulzer, 
this one for an angle of 70°. Two vertical sliders 
are fitted to the scale. 

Fixing the position of a defect, in addition to 
detecting it, are carried out as follows. When 
the sweep control of the oscilloscope has been 
adjusted (by use of calibration blocks to be 
described later) the bottom scale immediately 
shows the length of the beam path between the 
probe and defect. From the middle scale may 
be read off the equivalent horizontal distance 
from centre of probe to defect, thus fixing one 
of its positions, e.g. immediately in front of 
the probe at that distance from it. A vertical 
slider is placed through the top scale at the 
value of the plate thickness: any pulse to the 
left of this then results from direct reflection 
and the vertical position of the defect can be 
read off as illustrated in Fig. 3. A second slider 
is placed through the top scale at the value of 
twice the plate thickness: any pulse received 
between this and the first slider then results 
from indirect reflection and the position of the 
defect is found by simple arithmetic (which is 
best derived from imagining the weld to be 
placed on the scales as shown in Fig. 4). Sulzer 
have, incidentally, found it useful to affix a rule 
on to the probe, graduated in distance from its 
centre, which, when used with information 
derived from the middle scale, indicates the posi- 
tion of the defect in the plate. 


STRAIGHTFORWARD CALIBRATION 


In practice the probes are not unidirectional, 
but only show peaks of sensitivity. A reflection 
from an impulse is therefore received over a 
small area of plate, and it is necessary to find 
at what point the signal is the strongest; here 






































































Fig. 6 (Above) 


Vertical check shows sound plate. 


Fig. 8 Root crack shown up in sound plate. 


with few exceptions, if the plate surfaces are 
parallel, the position of a flaw may be fixed by 
the foregoing methods. Calibration and adjust- 
ment of the probe and oscilloscope are required 
to assure the following: that the zero on the 
bottom scale corresponds to the point of entry 
of pulses into the metal; that the bottom scale 
indicates true distances in the metal being tested; 
that the angle of incidence has not been altered 
by non-uniform wear of the probe; and that the 
rule affixed to the probe has its zero at the point 
of emergence of the beam. 

All of these may be checked on a calibration 
block as shown in Fig. 5, which is preferably 
made from the same material as that welded, 
but for most steels from about 22 to 32 tons per 
sq. in strength may safely be from a 28 ton steel. 
The maximum signal, no matter what the angle 
of incidence, is received on direct reflection 
when the probe is positioned at the centre of the 
block radii: the zero and sweep can then be 


adjusted for the bottom scale, and the rule on the 
probe correctly affixed. Turning to indirect 
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Fig. 7 (Above) Sound plate with root crack in weld. 





reflection (see also Fig. 5), the beam length for 
maximum signal is made up of a constant radius 
and a distance depending on the angle of inci- 
dence: adjustment of the plexiglass wedge can 
then be made until this maximum signal is picked 
up at the correct (calculated) beam length. 


CHECK PULSE TRANSMISSION 


The difficulty of injecting a beam of pulses 
into rust covered or rough surfaces at low 
angles of incidence has been solved by mechanical 
cleaning and use of a viscous cellulose glue, 
which, incidentally, is readily removed when dry. 

It is essential to check the quality of the base 
metal or plate before testing a weld seam with 
an angle probe. Good transmission—which 
goes with homogeneous material, and absence of 
laminations are best shown up by a vertical 
probe test, in which case a multiple reflection is 
obtained as in Fig. 6 with no intermediate 
reflections. This was obtained with clean plate 
shown in Fig. 7, in which case it was possible 
to show up a root crack as shown by the trace in 
Fig. 8. With faulty plate, see Fig. 9, the vertical 
test gave the trace shown in Fig. 10 and it was 
impossible to pursue a similar root crack. 

Fig. 11 shows a fine crack which was not visible 
on a radiograph. The associated flaw echoes, 
see Fig. 12, were obtained at varying probe to 
weld distances, and although the system of three 
scales had not been introduced at the time of 
taking a picture of the trace, they do show firstly 
how the echo of a fine crack quickly rises to a 
peak, and also how the imperfect directionality 
of the probes makes the crack look rather larger 
than it is (note the change in position of the 
trace). Nevertheless, the distances moved by the 
probe while the maximum signal is received 
gives a useful indication of the extent of the 
defect. The experience of Sulzer has shown that 
the shape of the echo further depends on the 
nature of the flaw. A narrow, sharp echo always 
corresponds to a crack or discontinuity, while a 
broad jagged echo implies a region of porosity 


Fig. 11 (left) Crack de- 
tected by ultrasonic meth- 
od but not radiography. 


Fig. 12 (right) Reflec- 
ted signal quickly dies 


Fig.9 Laminated plate with root crack in weld. 





Vertical check shows lam- 
which would hide crack. 


Fig. 10 
inations 


or slag inclusions. 

Ultrasonic testing of welds has both advantages 
and disadvantages. Among the negative aspects 
are the facts that there is no simple record of the 
test results. The interpretation of the echo 
patterns may often be difficult and only an 
experienced tester can judge the nature and size 
of flaws from the indications. Good plate 
quality is also of the greatest importance, as has 
been explained above. Laminations and segre- 
gations interrupt or interfere with the ultrasonic 
waves before they reach the weld seam. _ It is very 
difficult to test a weld by ultrasonic methods in 
plate less than 8 mm or + in in thickness. The 
angle of dip needed for this purpose is too small 
and the probe is consequently not sensitive 
enough to inclusions and cracks. However, in 
its favour are the facts that the method is quick 
and sensitive: a rate of one yard inspected in 
ten minutes would not be unusual. It allows 
determination of the position and depth of the 
flaw with accuracy, and is relatively simple to 
perform on site. There are no_ radiation 


hazards and the testing costs can be low. 








as probe is moved. 
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CUTTING OILS 
TO PLEASE THE OPERATOR 


A good soluble cutting oil has been defined as 
one which is homogeneous and stable, forms an 
emulsion quickly when added to water, does not 
foam or form a scum, is non-corrosive and does 
not contain any irritant likely to cause trouble 
to human skin. It should keep its stability even 
at low temperatures, and it should form the 
stable emulsion with water of varying degrees of 
hardness, in any proportion from one part of oil 
in 10 of water up to one part in 100. 

Soluble oils are essentially mixtures of mineral 
oils and emulsifying agents; the latter may be of 
several types, but soaps of various fatty oils, 
resins and petroleum acids are the most common. 
When the soluble oil is added to water, the soap 
acts as a dispersing agent and the oil is held in 
suspension as a stable dispersion of fine droplets. 
A coupling agent is necessary to promote the 
rapid formation of the dispersion; cresylic acid, 
a mixture of phenols and cresols, is the most 
common coupling agent. Cresylic acid, however, 
gives an odour of disinfectant to the emulsion 
and since this odour is difficult to remove from 
hands, hair and clothing, some people find it 
objectionable. In addition, medical authorities 
have stated that phenolic compounds, even in 
low concentrations, can cause skin irritation. 
There is also some risk of irritation in nose, 
throat and eyes if there is a spray from the 
machine. 


NON-IRRITANT OILS 


Following an investigation of the coupling 
agents used in soluble oils, Shell-Mex and BP 
Limited, Shell Mex House, London, WC2, have 
introduced a range of oils which possess the 
same high stability and anti-corrosion properties 
of the original grades, but contain an improved 
coupling agent which is non-irritant and does 
not give the oil a disinfectant odour. These 
reformulated oils should prove more acceptable 
generally and especially to women machine 
operators. A range of grades is made to suit all 
normal machining operations, and the oils are 
in full scale production, being available any- 
where in the United Kingdom. 

Shell Dromus oil B is recommended as a con- 
ventional oil for all normal machining operations 
and should be used at a concentration of 2-5 to 
Sper cent. It gives a milky emulsion. Dromus 
oil D provides a translucent emulsion, which is 
particularly suitable, at concentrations of 1 to 
1-4 per cent, for use on plain grinding operations. 


It can be used, at higher concentrations (1-7 to 
2-5 per cent), as a substitute for Dromus oil B, 
but since it contains a higher proportion of 
emulsifiers, greater control is necessary to avoid 
excessive concentration in use. Shell Dromus 
oil 904 is a good quality soluble oil offered at a 
very competitive price for use where a higher 
concentration emulsion is required for better 
cutting qualities. For general machining a 
concentration of 5 to 5-5 per cent is recom- 
mended. Dromus oil 908 is an extreme pressure 
soluble oil recommended for use where a neat 
cutting oil would normally be used but where a 
soluble oil is preferred because of intimate 
operator contact, where indifferent tooling 
causes excessive fuming with a neat oil, or where 
a conventional soluble oil would be used but 
increased speeds or tool loading call for an 
extreme pressure oil. A normal concentration 
of 10 per cent is recommended. 


METHOD OF USE 


The new oils are somewhat more difficult 
to handle and mix, and a few special arrange- 
ments are necessary. Dromus soluble oils 
should be stored in such a way that they are 
not exposed to moisture, contamination, or 
excessive heat or cold, and the machines must 
be thoroughly cleaned and free from old emulsion 
before a4 new one is used. The oil must be added 
to the water, not vice versa, mixing should be 
done in a separate, clean vessel, not in the 
machine sump, and adequate agitation should be 
provided to ensure thorough mixing. [If the 
water is very hard it might be necessary to soften 
it. 

A sample of the emulsion should always be 
tested for concentration before it is used. Testing 
is a simple matter for firms having laboratory 
facilities, but in case of need, Shell-Mex and 
BP Limited have, in their various Divisions, 
testing kits which can be placed at the disposal 
of soluble oil users. 

In use, the concentration of the emulsion may 
alter. If machining temperatures are high, the 
water will evaporate quickly and the oil content 
will tend to rise. On the other hand, the swarf 
and workpieces may carry away more oil than 
water. It follows that the concentration should 
be checked regularly, and additions, in the form 
of specially prepared emulsions, should be made 
as required to maintain the concentration at the 
correct level. 


WELDED PIPE OF ANY LENGTH 


The only limit to the length of the helically 
welded steel pipe now being produced at the 
Claydon, Suffolk, works of the British Steel 
Piling Company Limited, 10 Haymarket, Lon- 
don, SWI, is the practical one of transporting 
the product. Pipes are made by continuous 
helical welding from coiled hot rolled steel strip 
in a range of sizes from 10 in to 28 in inside dia- 
meter and 11 s.w.g. to }in wall thickness, and 
are cut off in lengths as required for piles or 
for any other purpose where a pipe is wanted. 
Physical properties of the pipe are at least equal 
to those of pipes made from the same quality of 
steel by any other process. 

The machine used, a German-made Driam 
unit, comprises a rotary coil carrier, flattening 
rollers and main drive rollers, a helix former, 
inner and outer welding heads, stays and supports 





for the pipe as it issues from the machine, and a 
pipe cutting device. 

Steel strip is drawn from the coil through the 
flattening rollers by the main feed rollers, which 
are under hydraulic pressure, and fed forward 
into the half-round former, which bends the 
strip back on itself and so forms a helix. The 
angle of the former to the centre line of the flat- 
tened stip is adjustable between the approximate 
limits of 45° and 65°; this angle governs the 
helix angle and thus, for a given strip width, the 
pipe diameter. 

As the pipe leaves the former it passes to two 
submerged arc automatic welding heads, one 
inside and one outside, and the helical joint is 
welded to form a continuous seam. Finished 
pipe issues from the end of the machine and is 
cut off to length as required. 


Marketing 


Customer’s Car 


The US motor car industry has recently embarked 
on a new product policy which may, over a 
very few years, radically change the appearance 
of the country. In 1957, for the first time in her 
history, the USA imported more cars than she 
exported. All, or most, of the imports were 
small cars mass-produced in Britain or Europe. 
In the same year the American Motors Corpora- 
tion began a concentrated sales push on their 
new “compact car,” the Rambler. Although 
only 91,000 were sold in 1957, sales jumped to 
186,000 last year and for the first time an Ameri- 
can manufacturer began to make a profit on a 
small car. American Motors Corporation’s 
president, Mr. George Romney, predicted that 
by 1965 half of the cars sold in the US would be 
** compacts.” 

How this came about, and why the customer’s 
wish for smaller, cheaper and easier to handle 
motor cars was resisted for so long by the 
leading US manufacturers is discussed in a 
fascinating review of the car industry’s progress 
since Henry Ford introduced his Model T car 
for the masses, published under the title ** Detroit 
Enters New Competitive Era with its 1960 
Models,” in the 8 August issue of Business Week. 
One significant part, which has sometimes 
been forgotten in the heat of the discussion on 
styles, comfort, roominess and the like, is that 
the annual cost of ownership of most US made 
cars is around $1,100. The comparable cost 
for a small European car is about $600. Five 
years ago the difference was only $200 a year. 
Americans have emphatically stated that they 
no longer wish to pay $2,500 to $3,500 to 
get basic transportation, and they are getting 
their wish. 


Exhibitionism ? 


Private exhibitions are becoming more and more 
numerous as competition sharpens in most 
sections of the engineering industry. As re- 
ported from time to time in these columns, the 
use of mobile exhibitions parked in the customer’s 
grounds or in a nearby location, has grown 
considerably. Nevertheless, static exhibitions, 
often held to support an intensive promotion 
effort in a sales area, are still the principal 
method of reaching local users of a firm’s pro- 
ducts. 

Londex Limited, electrical remote control 
engineers, of South East London, are strong 
protagonists of private displays. Their tenth 
in the past year will be held from 14 to 17 
September at St. Enoch’s Hotel, Glasgow. Their 
complete range of relays, process timers, level 
controls, photoelectric equipment, counting 
devices, will be shown, with sales engineers in 
attendance to discuss users’ problems. 


Brisker Retailing 


The many changes that have taken place in 
Britain’s retail trade are revealed in the Board 
of Trade report on the Census of Distribution 
and other Services, 1957 (HMSO, price 5s). 
The general picture is one of brisker, expanded 
business turnover throughout the country. 
Fewer outlets are handling more trade: in 1957 
there were 573,988 retail establishments with a 
total turnover of £7,798 million, compared with 
579,813 establishments in 1950 (the year of the 
previous census) with a turnover of £5,100 
million. 

Of the 23 main retail businesses selected 
perhaps the most striking expansion is shown 
by radio and electrical goods shops. They 
grew in number from 10,153 in 1950 to 12,037 
in 1957 and, during that period, increased their 
employment by 18 per cent to 66,556 and their 
turnover by over 256 per-cent to £233-8 million. 
Information on hire purchase on the retail 


















































































sales of household goods (including iron- 
mongery) will be most useful to sales managers 
in the industries concerned. 


Venezuelan Fancies 


The requirements of the Venezuelan market 
are defined in a short report prepared by the 
Commercial Department of the British Embassy, 
Caracas, and circularised by the Export Services 
Branch of the Board of Trade under the title 
** Packaging, Presentation and Finish of Goods 
for the Venezuelan Market’? (COM/16507). 
This should be read in conjunction with two 
previous reports, “‘ How to Find an Agent in 
Venezuela’? (COM/16013) and ‘“ Advertising 
United Kingdom Products in Venezuela” 
(COM/16154). 

The latest report is a direct, down-to-earth 
document in which exporters should find 
valuable guidance. It sets out the salient 
facis about this small but valuable market and 
states a few do’s and dont’s which are elementary 
enough but often disregarded. In conclusion it 
states that the UK exporter must “ package, 
present and finish his products in as bright and 
contemporary a style as possible,’ since the 
Venezuelan customer has his eye on the future 
rather than on the past.” 


Copies for Japan 


An open invitation to the world’s publishers of 
periodicals and newspapers to show their pro- 
ducts to the Japanese public was received recently 
from the Maruzen Company Limited of Tokyo. 
This firm, who are said to be “the world’s 
greatest bookstore,’ hold an annual display and 
remind British publishers that this is “* a priceless 
chance”’’ to acquaint the Japanese public in 
Tokyo and Osaka with their publications at no 
cost to themselves. The show will be held in 
both towns simultaneously from 3 to 11 October 
Maruzen’s promotion of what is published out- 
side their own country is yet further evidence of 
the Japanese to add to their knowledge and to 
profit by what they see. 


Australia Relaxes 


The Australian Government have begun to 
relax import restrictions, particularly on products 
for which it can be proven that a strong local 
demand exists. Although the news released by 
the Australian Department of Trade is not yet 
comprehensive and refers only to the import 
licensing period August to November 1959, a 
number of agents for British firms have told 
their principals that they expect to be in a much 
improved position, provided of course that the 
products are competitive in Australia. The 
demand for most industrial products is so good 
that the Government have every incentive to 
cancel restrictions, provided they do not pre- 
judice their currency reserve position. 

The Australian Department of Trade an- 
nounced that the annual import licensing ceiling 
has been raised from £A800 million to £A850 
million and that a number of items were removed 
from import licensing. Details of this, and of 
transfers of items between the various categories, 
are given in a circular from the Export Services 
Branch of the Board of Trade dated 14 August. 


NEW LOOK 


Slim Lines and 


Better Pictures 


The performance, reliability and appearance of 
television receivers have been greatly improved 
during the past year, as a result of increased 
technical effort on the part of the manufacturers. 
Perhaps the most notable advance, both technic- 
ally and commercially, is that of the new wide 
angle cathode ray tube (reported in ENGINEERING, 
p. 128, 23 Jan.). By increasing the scanning 
angle from 90 to 110°, television designers have 
been able to improve the cabinet appearance out 
of all recognition. In complete contrast to the 
large box cabinet of previous years we have come 
to the new “ slim look.” 

‘ Although it would appear that slim looks are 
largely a matter of fashion, these sets do in fact 
incorporate several functional improvements. 
For instance, the new Mullard “ short neck ” 
design not only takes a further 40 mm off the 
depth of the tube, but at the same time it elimin- 
ates the defocusing effect at the corners of the 
screen. In fact, it would appear that the original 
development of this tube, which uses an accelera- 
tor focusing gun instead of the usual unipotential 
lens systems, was aimed at improving the picture 
before it was even known that a dimensional 
reduction would be incurred. In addition to 
evening out the focus of the picture, it appears 
that the new accelerator gun system also helps 
to maintain a more consistent spot size with 
variations of the beam current. 

The other main factor which has contributed 
to the smaller and neater appearance of sets has 
been the use of printed circuits. Here again the 
technical argument for their use takes precedence 
over the aesthetic, although both are valid. 
Printed circuits are cheaper to make, easier to 
handle and allegedly more reliable. They take 
up far less room and, compared with the old steel 
chassis layout, they are a “piece of cake” to 
service. 

Of course television servicing is still a job for 
the expert, but with the new printed units which 
swing out on hinges and pull out from sprung 
sockets, the cost of servicing should come down 
quite appreciably. 


Three New Devices for 
Better Viewing 


One of the most novel devices to appear this 
year is the automatic picture control shown by 
Mullard. Simplicity in itself the device uses a 
miniature photoelectric transistor to adjust the 
picture brilliance and contrast whenever the 
ambient light varies. Designers say it will 
either be used in the age circuit to vary the 
receiver gain or it will form part of an attenuating 
network between the video output and the 
cathode ray tube. Although the video output 
circuit is better because it adjusts brilliance as 
well as contrast, the age circuit is slightly cheaper 
and has the added advantage in fringe areas that 
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Use of the new wide-angle tube enables this 2] 
Philco set to fit snugly into the corner of the™ 
room. The set is designed so that its maxim 


depth, at the middle of the screen, is only 164i ; 
while the depth at the ends is about 4 ins, 


it cannot attenuate weak signals. So far these 
devices have not been used in British sets but 
they are expected to appear on the market by 
next year. 

Technically speaking, one of the most praise 
worthy developments is that of the frame-grid 
valve. The first of these to appear has been the 
PCC89, a cascode front-end amplifier which is 
said to give high gain, low noise and greatly 
improved cross-modulation performance. 

The higher gain is an advantage intended for 
the set manufacturers, to simplify circuit design, 
and the lower picture noise will only be noticed 
by the more discerning viewers. But the cross- 
modulation improvement is going to be a real 
boon, particularly to people living in extreme 
signal strength areas. For these viewers, “‘sound- 
on-picture,”’ and other annoying forms of cross 
modulation interference, should be almost 
completely eliminated. 

The achievement of this high standard of 
front-end valve performance has been won by a 
combination of ingenious theoretical design © 
and precision production methods which enable 
10 micron grid wires to be wound with a variable 
pitch at extremely fine tolerances. 

Going from the sublime—it is rumoured that 
some manufacturers might be marketing a box 
of tricks to switch off the TV from the armchair. 
Said to be an ultrasonic, cable-free gadget it is 
presumably intended to provide the fastest 
possible technique for switching off commercials, 
and then switching on again without bruising 
any shins on the furniture. 
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